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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electrostatic image developing toner having a wide 
fixable temperature area, excellent in reproducibility of dots, and capable of forming a stable 
image. 

SOLUTION: In an electrostatic image developing toner containing at least a binder resin and a 
coloring agent, the binder resin in the toner substantially contains no tetrahydrofurane(THF) 
insoluble component, the hydroxy! valence of the low molecular weight component 
corresponding to the molecular weight area of 50,000 or less is 20 (mgKOH/g) or less in the 
molecular weight distribution of gel permeation chromatography(GPC) of THF soluble 
component, and the high molecular weight component corresponding to the area exceeding the 
molecular weight of 50, 000 is formed of a polymer obtained by the reaction of a mixture of a 
lower molecular weight polyester and a low molecular weight wax represented by the formula R- 
Y with a diisocyanate compound and/or a polyisocyanate compound. In the formula, R 
represents hydrocarbon group, and Y represents hydroxyl, carboxyl, alkylether, ester, or sulfonyl 
group. 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the toner for electrostatic-charge image development which contains binding resin 
and a coloring agent at least the binding resin of this toner (a) Do not contain tetrahydrofuran 
(THF) insoluble matter substantially, but it sets to the molecular weight distribution of the gel 
permeation chromatography (GPC) of (b) THF extractives, i) The hydroxyl value of the low 
molecular weight constituent equivalent to a with a molecular weight of 50,000 or less field is 
below 20 (mgKOH/g). ii) The mixture of the low-molecular-weight wax with which the amount 
component of macromolecules equivalent to the field exceeding molecular weight 50,000 has 
low-molecular-weight polyester and the following general formula, a diisocyanate compound, 
and/ Or R-Y[R which is the polymer obtained by the reaction with the poly isocyanate 
compound: A hydrocarbon group is shown. Y: A hydroxyl group, a carboxyl group, an alkyl ether 
radical, an ester group, and a sulfonyl group are shown.] The toner for electrostatic-charge 
image development characterized by things. 

[Claim 2] For 200-2,000, and weight average molecular weight (Mw), number average molecular 
weight (Mn) is [ this low-molecular-weight wax / 400-3,000, and Mw/Mn ] the toner for 
electrostatic-charge image development according to claim 1 with which it is characterized by 
being 3.0 or less. 

[Claim 3] The toner for electrostatic-charge image development according to claim 1 or 2 with 
which this wax component is characterized by showing the maximum endoergic peak in a 70- 
130-degree C field at the time of a temperature up, and having the maximum exothermic peak at 
the time of a temperature fall in the range of **9 degrees C to the peak temperature of this 
maximum endoergic peak in the DSC curve measured with a differential scanning calorimeter. 
[Claim 4] The toner for electrostatic-charge image development according to claim 1 to 3 
characterized by containing the low-molecular-weight polymer component which forms the 
Maine peak in the field of molecular weight 2000-30,000, and the amount polymer component of 
macromolecules which forms a subpeak or a shoulder in the field exceeding molecular weight 
50,000 in the molecular weight distribution of the gel permeation chromatography (GPC) 
measured by the tetrahydrofuran (THF) extractives of the binding resin in this toner. 
[Claim 5] The binding resin in this toner is a toner for electrostatic-charge image development 
according to claim 1 to 4 substantially characterized by for the surface ratio of the low 
molecular weight constituent which shows 1,000 or less molecular weight being 15% or less, and 
the surface ratio of the amount component of macromolecules which shows 1 million or more 
molecular weight being 0.5 - 25% in the molecular weight distribution of GPC of THF extractives 
excluding THF insoluble matter. 

[Claim 6] The electrification process which impresses an electrical potential difference to an 
electrification member, and is charged from the exterior to the charged body-ed at least, The 
process which forms an electrostatic-charge image in the electrified charged body-ed, and the 
development process which develops an electrostatic-charge image with a toner and forms a 
toner image on the charged body-ed, It is the image formation approach of having the imprint 
process which imprints the toner image on the charged body-ed to record material, and the 
fixing process which carries out heating fixing of the toner image on record material. This toner 
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Binding resin and a colori^^gent are contained at least. The bindi^Presin of this toner (a) Do 
not contain tetrahydrofuran (THF) insoluble matter substantially, but it sets to the molecular 
weight distribution of the gel permeation chromatography (GPC) of (b) THF extractives, i) The 
hydroxyl value of the low molecular weight constituent equivalent to a with a molecular weight of 
50,000 or less field is below 20 (mgKOH/g). ii) The mixture of the low-molecular-weight wax with 
which the amount component of macromolecules equivalent to the field exceeding molecular 
weight 50,000 has low-molecular-weight polyester and the following general formula, a 
diisocyanate compound, and/ Or R-Y[R which is the polymer obtained by the reaction with the 
poly isocyanate compound: A hydrocarbon group is shown. Y: A hydroxyl group, a carboxyl group, 
an alkyl ether radical, an ester group, and a sulfonyl group are shown.] The image formation 
approach characterized by things. 

[Claim 7] The image formation approach according to claim 6 that this heating fixing process 
does not have supply of the liquid for offset prevention, or is characterized by carrying out 
heating fixing of the toner image at record material with the heating anchorage device which 
does not have a fixing assembly cleaner. 

[Claim 8] The image formation approach according to claim 6 or 7 that this heating fixing process 
is characterized by carrying out heating fixing of the toner image at record material by the 
pressurization member which carries out an opposite pressure welding to the heating object by 
which fixed support was carried out, and this heating object and which is stuck on this heating 
object through a film. 

[Claim 9] The image formation approach according to claim 6 to 8 that this electrification 
process is characterized by contacting an electrification member to the charged body-ed, 
impressing an electrical potential difference to an electrification member from the exterior, and 
charging the charged body-ed. ^ 

[Claim 10] The image formation approach according to claim 6 to 9 characterized by this 
electrostatic latent-image support and imprint equipment contacting in the case of the process 
which develops the electrostatic latent image on electrostatic latent-image support with a toner, 
and carries out electrostatic image transfer of this toner image to record material through 
imprint equipment. 

[Claim 1 1] The image formation approach according to claim 6 to 10 characterized by using the 
developer with which the enveloping layer containing a conductive particle is formed in the front 
face of the toner support which conveys a toner to the development field formed between 
electrostatic latent-image support. 

[Claim 12] The image formation approach according to claim 6 to 1 1 that number average 
molecular weight (Mn) of this low-molecular-weight wax is characterized by 200-2,000, and 
weight average molecular weight (Mw) being [ 400-3,000, and Mw/Mn ] 3.0 or less. 
[Claim 13] The image formation approach according to claim 6 to 12 that this wax component is 
characterized by showing the maximum endoergic peak in a 70-130-degree C field at the time of 
a temperature up, and having the maximum exothermic peak at the time of a temperature fall in 
the range of **9 degrees C to the peak temperature of this maximum endoergic peak in the DSC 
curve measured with a differential scanning calorimeter. 

[Claim 14] The image formation approach according to claim 6 to 13 characterized by containing 
the low-molecular-weight polymer component which forms the Maine peak in the field of 
molecular weight 2000-30,000, and the amount polymer component of macromolecules which 
forms a subpeak or a shoulder in the field exceeding molecular weight 50,000 in the molecular 
weight distribution of the gel permeation chromatography (GPC) measured by the 
tetrahydrofuran (THF) extractives of the binding resin in this toner. 

[Claim 15] The binding resin in this toner is the image formation approach according to claim 6 
to 14 substantially characterized by for the surface ratio of the low molecular weight constituent 
which shows 1,000 or less molecular weight being 15% or less, and the surface ratio of the 
amount component of macromolecules which shows 1 million or more molecular weight being 0.5 
- 25% in the molecular weight distribution of GPC of THF extractives excluding THF insoluble 
matter. 

[Claim 16] The electrification process which impresses an electrical potential difference to an 
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electrification member, ancns charged from the exterior to the charged body-ed at least, The 
process which forms an electrostatic-charge image in the electrified charged body-ed, and the 
development process which develops an electrostatic-charge image with a toner and forms a 
toner image on the charged body-ed, The 1st imprint process which imprints the toner image on 
the charged body-ed on a middle imprint object, and the 2nd imprint process which imprints the 
toner image on this middle imprint object to record material, It is the image formation approach 
of having the fixing process which carries out heating fixing of the toner image on record 
material. This toner Binding resin and a coloring agent are contained at least. The binding resin 
of this toner (a) Do not contain tetrahydrofuran (THF) insoluble matter substantially, but it sets 
to the molecular weight distribution of the gel permeation chromatography (GPC) of (b) THF 
extractives, i) The hydroxy! value of the low molecular weight constituent equivalent to a with a 
molecular weight of 50,000 or less field is below 20 (mgKOH/g). ii) The mixture of the low- 
molecular-weight wax with which the amount component of macromolecules equivalent to the 
field exceeding molecular weight 50,000 has low-molecular-weight polyester and the following 
general formula, a diisocyanate compound, and/ Or R-Y[R which is the polymer obtained by the 
reaction with the poly isocyanate compound: A hydrocarbon group is shown. Y: A hydroxyl group, 
a carboxyl group, an alkyl ether radical, an ester group, and a sulfonyl group are shown.] The 
image formation approach characterized by things. 

[Claim 17] The image formation approach according to claim 16 that this heating fixing process 
does not have supply of the liquid for offset prevention, or is characterized by carrying out 
heating fixing of the toner image at record material with the heating anchorage device which 
does not have a fixing assembly cleaner. 

[Claim 18] The image formation approach according to claim 16 or 17 that this heating fixing 
process is characterized by carrying out heating fixing of the toner image at record material by 
the pressurization member which carries out an opposite pressure welding to the heating object 
by which fixed support was carried out, and this heating object and which is stuck on this heating 
object through a film. 

[Claim 19] The image formation approach according to claim 16 to 18 that this electrification 
process is characterized by contacting an electrification member to the charged body-ed, 
impressing an electrical potential difference to an electrification member from the exterior, and 
charging the charged body-ed. 

[Claim 20] The image formation approach according to claim 16 to 19 characterized by using the 
developer with which the enveloping layer containing a conductive particle is formed in the front 
face of the toner support which conveys a toner to the development field formed between 
electrostatic latent-image support. 

[Claim 21] The image formation approach according to claim 16 to 20 that number average 
molecular weight (Mn) of this low-molecular-weight wax is characterized by 200-2,000, and 
weight average molecular weight (Mw) being [ 400-3,000, and Mw/Mn ] 3.0 or less. 
[Claim 22] The image formation approach according to claim 16 to 21 that this wax component is 
characterized by showing the maximum endoergic peak in a 70-130-degree C field at the time of 
a temperature up, and having the maximum exothermic peak at the time of a temperature fall in 
the range of **9 degrees C to the peak temperature of this maximum endoergic peak in the DSC 
curve measured with a differential scanning calorimeter. 

[Claim 23] The image formation approach according to claim 16 to 22 characterized by 
containing the low-molecular-weight polymer component which forms the Maine peak in the field 
of molecular weight 2000-30,000, and the amount polymer component of macromolecules which 
forms a subpeak or a shoulder in the field exceeding molecular weight 50,000 in the molecular 
weight distribution of the gel permeation chromatography (GPC) measured by the 
tetrahydrofuran (THF) extractives of the binding resin in this toner. 

[Claim 24] The binding resin in this toner is the image formation approach according to claim 16 
to 23 substantially characterized by for the surface ratio of the low molecular weight constituent 
which shows 1,000 or less molecular weight being 15% or less, and the surface ratio of the 
amount component of macromolecules which shows 1 million or more molecular weight being 0.5 
- 25% in the molecular weight distribution of GPC of THF extractives excluding THF insoluble 
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matter. 

[Claim 25] It is the resin constituent for toners used for the toner for electrostatic-charge image 
development The binding resinous principle of this resin constituent for toners (a) 
Tetrahydrofuran (THF) insoluble matter is less than [ 30wt% ], and it sets to the molecular weight 
distribution of the gel permeation chromatography (GPC) of (b) THF extractives, i) The mixture 
and the diisocyanate compound of a low-molecular-weight wax which have the with a molecular 
weight of 50,000 or less low-molecular-weight polymer, ii low-molecular-weight polyester, and 
the following general formula which a hydroxy! value presents 20 or less mgKOH/g, And/or, 
polymer R-Y[R obtained by the reaction with the poly isocyanate compound: A hydrocarbon 
group is shown. Y: A hydroxy! group, a carboxyl group, an alkyl ether radical, an ester group, and 
a sulfonyl group are shown.] The resin constituent for toners characterized by containing. 
[Claim 26] The resin constituent for toners according to claim 25 with which number average 
molecular weight (Mn) of this low-molecular-weight wax is characterized by 200-2,000, and 
weight average molecular weight (Mw) being [ 400-3,000, and Mw/Mn ] 3.0 or less. 
[Claim 27] The resin constituent for toners according to claim 25 or 26 with which this wax 
component is characterized by showing the maximum endoergic peak in a 70-130-degree C field 
at the time of a temperature up, and having the maximum exothermic peak at the time of a 
temperature fall in the range of **9 degrees C to the peak temperature of this maximum 
endoergic peak in the DSC curve measured with a differential scanning calorimeter. 
[Claim 28] It is the manufacture approach of the resin constituent used for the toner for 
electrostatic-charge image development. This resin constituent into low-molecular-weight 
polyester and the mixture of the low-molecular-weight wax which has the following general 
formula A diisocyanate compound and/ Or (a) tetrahydrofuran (THF) insoluble matter is less 
than [ 30wt% ] by making the poly isocyanate compound react, (b) In the molecular weight 
distribution of the gel permeation chromatography (GPC) of THF extractives i) The mixture and 
the diisocyanate compound of a low-molecular-weight wax which have the low-molecular-weight 
polymer, ii low-molecular-weight polyester, and the following general formula equivalent to the 
with a molecular weight of 50,000 or less field to which a hydroxyl value presents 20 or less 
mgKOH/g, And/or, amount polymer R~Y[ of macromolecules ] [R equivalent to the field 
exceeding the molecular weight 50,000 obtained by the reaction with the poly isocyanate 
compound: A hydrocarbon group is shown. Y: A hydroxyl group, a carboxyl group, an alkyl ether 
radical, an ester group, and a sulfonyl group are shown.] The manufacture approach of the resin 
constituent for toners characterized by generating to coincidence. 

[Claim 29] The manufacture approach of the resin constituent for toners according to claim 28 
characterized by reacting under the existence of a low-molecular-weight polymer whose 
hydroxyl value presents 20 or less mgKOH/g. 

[Claim 30] The manufacture approach of the resin constituent for toners according to claim 28 
or 29 that number average molecular weight (Mn) of this low-molecular-weight wax is 
characterized by 200-2,000, and weight average molecular weight (Mw) being [ 400-3,000, and 
Mw/Mn ] 3.0 or less. 

[Claim 31] The manufacture approach of the resin constituent for toners according to claim 28 
to 30 that this wax component is characterized by showing the maximum endoergic peak in a 
70-130-degree C field at the time of a temperature up, and having the maximum exothermic 
peak at the time of a temperature fall in the range of **9 degrees C to the peak temperature of 
this maximum endoergic peak in the DSC curve measured with a differential scanning 
calorimeter. 



[Translation done.] 



[JP, 10-1 86722 A] 



1/35 ^— V 





* NOTICES* 

JPO and NCIPI are not responsible for any 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 



[Field of the Invention] This invention relates to the toner for developing an electrostatic-charge 
latent image in electrophotography, electrostatic printing, and the image formation approach like 
magnetic recording. It is related with the image formation approach using the toner for 
electrostatic-charge image development and this toner with which the fixing method which 
makes record material carry out heating fixing of the ****** especially formed with the toner is 
presented and the resin constituent used for this toner, and its manufacture approach. 



[Description of the Prior Art] Although many approaches are learned as indicated by a U.S. Pat. 
No. 2,297,691 specification, JP,42-23910,B, JP,43-24748,B, etc. as a xerography Generally use 
the photoconductivity matter and an electric latent image is formed on a photo conductor with 
various means. Subsequently, after developing this latent image using a toner and imprinting a 
toner image to imprint material, such as paper, if needed, The toner which was established with 
heating, a pressure, heating pressurization, or a solvent steam, does not obtain a duplication, and 
was not further imprinted on the photo conductor, but remained is cleaned by various 
approaches, and an above-mentioned process is repeated. 

[0003] In recent years, such a reproducing unit is becoming a miniaturization, the formation of 
twist lightweight and twist improvement in the speed, and the engine-performance nearby 
altitude that high-reliability is pursued severely and required of a toner as a result more. For 
example, although various approaches and equipment are developed about the process 
established on sheets, such as paper, in the toner image, the present most general approach is a 
heating sticking-by-pressure method with a heat roller. The heating sticking-by-pressure 
method with a heat roller is established by making the front face of the heat roller which formed 
the front face with the ingredient which has a mold-release characteristic to a toner pass 
through the toner image surface of an established sheet, contacting under pressurization. 
Thermal efficiency at the time of a toner image being established on an established sheet can be 
established that it is very good and quickly, and this approach has it in a high-speed 
electrophotography copying machine in order to contact under pressurization of the front face of 
a heat roller and the toner image of an established sheet. [ very effective ] 

[0004] However, in heat roller fixing used abundantly conventionally [ above-mentioned ], there 
are time amount against image formation actuation until (1) heat roller reaches predetermined 
temperature, and the so-called weight time amount. 

[0005] (2) In order to prevent the transition **** offset phenomenon of the toner to poor fixing 
and the heating roller by changing the temperature of a heating roller by passage or other 
external factors of record material, while maintaining a heating roller to the optimal temperature, 
for that having to enlarge the heat capacity of a heating roller or a heating object and this taking 
big power, it also becomes the cause of the temperature up inside the plane in image formation 
equipment. 

[0006] (3) Since record material and the toner on record material are slowly cooled in case 
passage discharge of the record material is carried out in a heating roller, since a pressurization 



[0001] 



[0002] 



[JP.10-186722.A] 



2/35 v 



-temperature 1 compared with a fixing rollerTthe 



roller is whenever [ low-temperature ] compared with a fixing rollerTthe adhesiveness of a toner 
may be in a high condition and the paper jam by the curvature of a roller involving in offset or 
record material conjointly may be produced. The problem of ** is not solved fundamentally. 
[0007] In JP,63-313182,A by these people, toner ****** is heated through the heat-resistant 
sheet which moves to the shape of a pulse with the heating element of the low-fever capacity 
which carried out energization generation of heat, by the anchorage device fixed to record 
material, weight time amount is short and the image formation equipment of a low power is 
proposed. Moreover, similarly, in the anchorage device which carries out heating fixing of the 
****** of a toner to record material through a heat-resistant sheet in JP,1-187582,A by these 
people, it is that this heat-resistant sheet has a heat-resistant layer, a mold release layer, or a 
low resistive layer, and the anchorage device which prevents an offset phenomenon effectively is 
proposed. 

[0008] However, in order to realize the fixing approach that weight time amount is a low power 
short, attaining fixable [ to the record material of outstanding toner ****** ], prevention of 
offset, etc., the place which is undertaken to the property of a toner in addition to the anchorage 
device like **** is very large. 

[0009] The approach using what has two peaks in molecular weight distribution, the approach of 
adding in a toner the low-molecular-weight polyolefine polymer represented with ** low- 
molecular-weight wax, etc. are proposed as binder resin of ** toner from the idea of giving 
fixable [ good ] and offset-proof nature conventionally to the toner itself. 
[0010] ** As an approach, JP.56-16144.A, JP,2-235069,A, JP,63-127254,A, JP,3-26831,A, 
JP,62-9356,A, JP,3-72505,A, etc. are indicated, and JP,52-3304,A, JP,52-3305,A, JP,57- 
52574A JP,58-215659,A, JP,60-21 7366,A, JP.60-252361A JP,60-252362,A, etc. are indicated 
as the approach of **. 

[001 1] however, only by only merely using for a molecular weight distribution the binder resin 
which has two peaks, or making a certain kind of release agent contain in a toner Although the 
improvement of fixable [ a certain amount of ] and offset-proof nature is found Distribution of 
other components, such as a wax, is checked, or it is easy to produce the maldistribution of a 
specific component, isolation, etc., and it not only produces heterogeneity for the binder 
component in a toner, but becomes causes, such as welding to image dirt, such as fogging, a 
sensitization member, etc., and filming, by this. 

[0012] On the other hand, in JP,62~78569,A, the toner using the polyester which has the 
aliphatic hydrocarbon radical of the saturation of carbon numbers 3-22 or partial saturation in a 
side chain is proposed. Moreover, in JP,63-225244,A, the toner which uses two kinds of 
polyester as binding resin is proposed. 

[0013] However, also in these toners, since the compatibility of polyester resin and a polyolefine 
wax is bad, a large number are intermingled in a toner, the electrification nature of a toner is 
checked, development nature is worsened or the wax particle which the maldistribution of a 
polyolefine wax becomes easy to generate and was generated by partial isolation of this wax at 
the time of toner manufacture causes trouble to the endurance and shelf life of a toner. In using 
two kinds of polyester with which especially melt viscosity differs, the dispersibility of the 
polyolefine wax to the inside of polyester resin with low viscosity does not become enough, but 
the problem like the above becomes remarkable. Moreover, it also becomes causes, such as 
welding to generating, a sensitization member, etc. of poor cleaning, and filming, and a problem is 
produced in matching with image formation equipment. 

[0014] In order to improve the compatibility of for example, a toner constituent, and dispersibility 
there, when the kneading conditions at the time of melting kneading at the time of toner 
manufacture are strengthened, in order for the molecular weight at the time of a toner to fall, the 
problem of worsening offset-proof nature, especially the hot offset nature by the side of an 
elevated temperature arises by cutting of the chain of the binder resin in the toner by kneading 
etc. Moreover, in order to take out sufficient effectiveness to offset-proof nature, when a wax is 
added so much, aggravation of blocking resistance and distribution of a wax get worse more, the 
contamination to toner support front faces, such as a carrier and a sleeve, is promoted, an image 
deteriorates, and it becomes a problem practically. 
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id, in JP.2-129653.A and JP,3-46668,A, theTon 



[0015] On the other hand, in JP.2-129653.A and JP,3-46668,A, the toner using the polyester 
which processed polyester resin in an acid or alcohol as binding resin is proposed. 
[0016] Although a certain amount of improvement is found by fixable and electrification nature, 
since these toners have few carbon numbers of the monoalcohol alkyl group to be used as 10, 
they produce elevated-temperature-proof offset nature, shelf life, and the still newer problem in 
the endurance at the time of long-term use of a toner etc. according to about [ hardly 
contributing to an improvement of the dispersibility of a polyolefine wax ], and the plastic 
effectiveness by elasticity-izing of polyester resin by installation of this monoalcohol conversely, 
or unreacted alcohol. 

[0017] Furthermore, in JP,7-36210,A, the 1st class alcohol of long-chain and the poly isocyanate 
are used at the time of toner manufacture, and the binding resin and melting mixing which have a 
hydroxyl group, and the graft-ized technique are indicated. However, since the whole binding 
resin is plasticized in this case, although low-temperature fixing-ization improves, offset-proof 
nature gets worse. That is, it does not result in expansion of an effective fixing field. Moreover, 
the nasty smell resulting from the unreacted poly isocyanate is not desirable to a toner. 
[0018] Moreover, although the technique which adds the reactant of long-chain alcohol and 
aromatic series diisocyanate in a toner is indicated in JP,7~56386,A, it does not result in 
expansion of an effective fixing field like the above. Moreover, since it is not taken into 
consideration by the dispersibility in the inside of a toner, it becomes inadequate highly minute 
development and matching with image formation equipment. 

[0019] Although the various engine performance demanded from a toner which was mentioned 
above has many mutually reciprocal things and research on the all-inclusive correspondence in 
which was expected increasingly to be satisfied with high performance of both them moreover in 
recent years, and it also included the development property further is done, there is no still 
sufficient thing. 
[0020] 

[Problem(s) to be Solved by the Invention] the purpose of this invention — the fault of this 
conventional technique — large — improving — fixable and offset-proof nature — improving — 
in addition — and over a long period of time, it is stabilized, a high-definition image is realized, 
and the electrophotography process which has a bad influence neither on a photo conductor nor 
toner support is provided with the image formation approach and this resin constituent for 
toners using the toner for electrostatic-charge image development and this toner which make 
application possible at altitude, and its manufacture approach. 
[0021] 

[Means for Solving the Problem] Wholeheartedly, as a result of examination, by specifying the 
structures and those manufacture approaches of each polymer component which constitutes a 
resin constituent and this resin constituent, this invention person etc. has the very large 
temperature region which can be established, and is excellent in the repeatability of a dot, and 
came to complete header this invention for the ability of the stable good image to be formed. 
[0022] In the toner for electrostatic-charge image development with which this invention 
contains binding resin and a coloring agent at least namely, the binding resin of this toner (a) Do 
not contain tetrahydrofuran (THF) insoluble matter substantially, but it sets to the molecular 
weight distribution of the gel permeation chromatography (GPC) of (b) THF extractives, i) The 
hydroxyl value of the low molecular weight constituent equivalent to a with a molecular weight of 
50,000 or less field is below 20 (mgKOH/g). ii) The mixture of the low-molecular-weight wax with 
which the amount component of macromolecules equivalent to the field exceeding molecular 
weight 50,000 has low-molecular-weight polyester and the following general formula, a 
diisocyanate compound, and/ Or R-Y[R which is the polymer obtained by the reaction with the 
poly isocyanate compound: A hydrocarbon group is shown. Y: A hydroxyl group, a carboxyl group, 
an alkyl ether radical, an ester group, and a sulfonyl group are shown.] It is the toner for 
electrostatic-charge image development characterized by things. 

[0023] Moreover, the electrification process which this invention impresses an electrical 
potential difference to an electrification member from the exterior at least, and is charged to the 
charged body-ed, The process which forms an electrostatic-charge image in the electrified 
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charged body-ed, and the development process which develops an electrostatic-charge image 
with a toner and forms a toner image on the charged body-ed, It is the image formation approach 
of having the imprint process which imprints the toner image on the charged body-ed to record 
material, and the fixing process which carries out heating fixing of the toner image on record 
material. This toner Binding resin and a coloring agent are contained at least. The binding resin 
of this toner (a) Do not contain tetrahydrofuran (THF) insoluble matter substantially, but it sets 
to the molecular weight distribution of the gel permeation chromatography (GPC) of (b) THF 
extractives, i) The hydroxyl value of the low molecular weight constituent equivalent to a with a 
molecular weight of 50,000 or less field is below 20 (mgKOH/g). ii) The mixture of the low- 
molecular-weight wax with which the amount component of macromolecules equivalent to the 
field exceeding molecular weight 50,000 has low-molecular-weight polyester and the following 
general formula, a diisocyanate compound, and/ Or R-Y[R which is the polymer obtained by the 
reaction with the poly isocyanate compound: A hydrocarbon group is shown. Y: A hydroxyl group, 
a carboxyl group, an alkyl ether radical, an ester group, and a sulfonyl group are shown.] It is the 
image formation approach characterized by things. 

[0024] Moreover, the electrification process which this invention impresses an electrical 
potential difference to an electrification member from the exterior at least and is charged to the 
charged body-ed, The process which forms an electrostatic-charge image in the electrified 
charged body-ed, and the development process which develops an electrostatic-charge image 
with a toner and forms a toner image on the charged body-ed, The 1st imprint process which 
imprints the toner image on the charged body-ed on a middle imprint object, and the 2nd imprint 
process which imprints the toner image on this middle imprint object to record material, It is the 
image formation approach of having the fixing process which carries out heating fixing of the 
toner image on record material. This toner Binding resin and a coloring agent are contained at 
least. The binding resin of this toner (a) Do not contain tetrahydrofuran (THF) insoluble matter 
substantially, but it sets to the molecular weight distribution of the gel permeation 
chromatography (GPC) of (b) THF extractives, i) The hydroxyl value of the low molecular weight 
constituent equivalent to a with a molecular weight of 50,000 or less field is below 20 
(mgKOH/g). ii) The mixture of the low-molecular-weight wax with which the amount component 
of macromolecules equivalent to the field exceeding molecular weight 50,000 has low-molecular- 
weight polyester and the following general formula, a diisocyanate compound, and/ Or R-Y[R 
which is the polymer obtained by the reaction with the poly isocyanate compound: A 
hydrocarbon group is shown. Y: A hydroxyl group, a carboxyl group, an alkyl ether radical, an 
ester group, and a sulfonyl group are shown.] It is the image formation approach characterized by 
things. 

[0025] This invention is a resin constituent for toners used for the toner for electrostatic- 
charge image development. Moreover, the binding resinous principle of this resin constituent for 
toners (a) Tetrahydrofuran (THF) insoluble matter is less than [ 30wt% ], and it sets to the 
molecular weight distribution of the gel permeation chromatography (GPC) of (b) THF 
extractives, i) The mixture and the diisocyanate compound of a low-molecular-weight wax which 
have the with a molecular weight of 50,000 or less low-molecular-weight polymer, ii low- 
molecular-weight polyester, and the above-mentioned general formula which a hydroxyl value 
presents 20 or less mgKOH/g f And/or, it is the resin constituent for toners characterized by 
containing the polymer obtained by the reaction with the poly isocyanate compound. 
[0026] Furthermore, this invention is the manufacture approach of the resin constituent used for 
the toner for electrostatic-charge image development. This resin constituent into low- 
molecular-weight polyester and the mixture of the low-molecular-weight wax which has the 
following general formula A diisocyanate compound and/ Or (a) tetrahydrofuran (THF) insoluble 
matter is less than [ 30wt% ] by making the poly isocyanate compound react, (b) In the molecular 
weight distribution of the gel permeation chromatography (GPC) of THF extractives i) The 
mixture and the diisocyanate compound of a low-molecular-weight wax which have the low- 
molecular-weight polymer, ii low-molecular-weight polyester, and the following general formula 
equivalent to the with a molecular weight of 50,000 or less field to which a hydroxyl value 
presents 20 or less mgKOH/g, And/or, amount polymer R-Y[ of macromolecules ] [R equivalent 
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to the field exceeding the molecular weight 50,000 obtained by the reaction with the poly 
isocyanate compound: A hydrocarbon group is shown. Y: A hydroxyl group, a carboxyl group, an 
alkyl ether radical, an ester group, and a sulfonyl group are shown.] It is the manufacture 
approach of the resin constituent for toners characterized by generating to coincidence. 
[0027] 

[Embodiment of the Invention] The toner for electrostatic-charge image development of this 
invention becomes possible [ that it is compatible in altitude in low-temperature fixing and 
elevated-temperature-proof offset nature ] by having the binding resinous principle obtained by 
the amount polymer component of macromolecules (D) obtained by the reaction with the low- 
molecular-weight polymer component (A) which presents a low hydroxyl value, low-molecular- 
weight polyester (B) and mixture with the low-molecular-weight wax (C) which has specific 
structure, a diisocyanate compound, and/or the poly isocyanate compound. Moreover, while low- 
temperature fixing and offset-proof nature improve much more by making the hydroxyl value of a 
low-molecular-weight polymer component (A) into 20 or less mgKOH/g, and introducing a long- 
chain alkyl group into the amount polymer component of macromolecules (D) Since the 
dispersibility of the wax component in a binding resinous principle or other additives is improved, 
it excels also in matching nature with about [ that the electrification property of a toner will 
become good ], and image formation equipment, and many problems, such as poor cleaning and 
toner welding, are prevented beforehand. Furthermore, improvement in productive efficiency is 
achieved also in the production side of a toner. 

[0028] 20 or less mgKOH/g of hydroxyl values which this polymer component (A) presents is 10 
or less mgKOH/g more preferably, and presentation adjustment of the low-molecular-weight 
polymer component (A) contained in the binding resinous principle concerning this invention is 
carried out so that it may become 5 or less mgKOH/g preferably especially. 
[0029] Since the mobility of a chain is comparatively large, the relaxation rate of electrification 
will increase and the low-molecular-weight polymer in a binding resinous principle will become 
what has the inadequate frictional electrification of a toner, if a hydroxyl value exceeds 10 
mgKOH/g. Moreover, in order to check homogeneity distribution of wax components, such as 
polyolefine, the electrification property of a toner gets worse remarkably. 

[0030] In this invention, measurement of the acid number is performed in the hydroxyl value of a 
resin constituent, and a list by the following approach. 

[0031] First, a sample is weighed precisely to a 100ml measuring flask, 50ml of xylenes is added 
to measurement of a hydroxyl value, and it dissolves with a 120-degree C oil bath. Xylene 50ml 
is taken to another measuring flask as a blank, and the same actuation as the following is 
performed. 

[0032] 5ml of mixed liquor of an acetic anhydride/pyridine (1/4) is added after the dissolution. 
After heating for 3 hours or more, oil bath temperature is made into 80 degrees C, little distilled 
water is added, and it maintains for 2 hours. It cools radiationally after that and a flask wall is 
often washed by the little organic solvent. A phenolphthalein (methanol solution) indicator is 
added and it is 1/2N. By KOH / methanol titrant, potentiometric titration is performed and it 
asks for OH ** from a bottom type. 
[0033] 

OH ** =28.05xfx(Tb-TS)/S+AS: The amount of samples (g) 
TS: Sample titration value (ml) 
Tb: Blank titration value (ml) 

f: Titrant factor A : acid-number one side of a sample and measurement of the acid number are 
performed according to "JIS K1 557-1 970 ', carry out weighing capacity of the sample, melt to a 
mixed solvent, and add water. Potentiometric titration is performed for this liquid by 0.1 N-NaOH 
using a glass electrode, and it asks for the acid number. 

[0034] Although it is possible as this polymer component (A) concerning this invention to use a 
well-known thing if a hydroxyl value is 20 or less mgKOH/g, polyester resin and vinyl system 
resin are suitable as an object for toners. 

[0035] The polyester resin preferably used for this polymer component (A) concerning this 
invention is as follows. 
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[0036] All 45~55-mol% in a component is an alcoholic component, and 55-45-mol% of the 
presentation of this polyester resin is an acid component. 

[0037] As an alcoholic component, they are ethylene glycol, propylene glycol, 1 ,3-butanediol, 1,4- 
butanediol, 2, 3-butanediol, a diethylene glycol, triethylene glycol, 1 ,5-pentanediol, 1,6- 
hexanediol, neopentyl glycol, 2-ethyl -1, 3-hexandiol, hydrogenation bisphenol A, and the 
bisphenol derivative expressed with formula (b).; 
[0038] 
[Formula 1] 

CH a 

Ri-O— <g>— C— <g>-0 -(R 0) y H (-f) 
CH a 

/iOTn Rtti^i/>xtt^otruvatT**}> x, y « -en-en \ 

[0039] Moreover, diols shown by formula (b); 

[0040] 

[Formula 2] 

H-OR'-O-^-O-R'O-H (n) 

CHg CHj 

I I 
5OT R" li-CH a CH 2 - , -CH 2 -CH-Xii-CH 2 - C- 

CH 



a 



The diols of ** are mentioned. 

[0041] The amber acid permuted by the alkyl group of the alkyl dicarboxylic acid like benzene 
dicarboxylic acid, such as a phthalic acid, a terephthalic acid, isophthalic acid, and phthalic 
anhydride, or the anhydride; amber acid of those, an adipic acid, a sebacic acid, and an azelaic 
acid or the anhydride of those, and also carbon numbers 6-18 as a divalent carboxylic acid which 
contains more than 50mol% among [ all ] an acid component, or its anhydride; the partial 
saturation dicarboxylic acid like a fumaric acid, a maleic acid, a citraconic acid, and an itaconic 
acid or its anhydride is mentioned. 

[0042] Furthermore, the polyhydric alcohol like the oxy-alkylene ether of a glycerol, 
pentaerythritol, sorbitol, sorbitan, and novolak mold phenol resin is mentioned as an alcoholic 
component, and the multiple-valued carboxylic acids like trimellitic acid, pyromellitic acid, 
benzophenone tetracarboxylic acid, or its anhydride are mentioned as an acid component. 
[0043] these polyhydric alcohol and multiple-valued carboxylic acids — all alcoholic components 
or all acid components — receiving — 0.5-1 0-mol% — if — **** — ****jng — desirable — 1 - 
7-mol% — if — **** — ****jng — further — desirable — 1.5-5-mol% — it is the case where it 
contains. 

[0044] It is the bisphenol derivative shown by said formula (b) as an alcoholic component of 
desirable polyester resin, and the dicarboxylic acid like a phthalic acid, a terephthalic acid, 
isophthalic acid or its anhydride, an amber acid, an n-dodecenyl succinic acid or its anhydride, a 
fumaric acid, a maleic acid, and a maleic anhydride is mentioned to this invention as an acid 
component. As a bridge formation component, the oxy-alkylene ether of trimellitic anhydride, 
benzophenone tetracarboxylic acid, pentaerythritol, and novolak mold phenol resin is mentioned 
as a desirable thing. 

[0045] the inside of these — especially — as an alcoholic component — said (**) — it is 
desirable to use collectively the ethylene oxide adduct (for EO-BPA to be called hereafter) 
which is a bisphenol derivative shown by the formula, and a propylene oxide adduct (for PO-BPA 
to be called hereafter), and although what is necessary is just EO-BPA/PO-BPA=0.01-10 if it 
becomes, the content ratio is a case expressed with the mole fraction where it is preferably set 
to 0.05-5, and is the case where it is set to 0.1-3 still more preferably. 
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[0046] the glass transition temperature (Tg) of this polyester resin — 40-80 degrees C — - 
desirable — 50-70 degrees C — it is — number average molecular weight (Mn) — 2,000-40,000 

— desirable — 2,500-20,000 — it is — weight average molecular weight (Mw) — 5,000-150,000 

— it is preferably adjusted to 6,000-80,000. 

[0047] The following is mentioned as a vinyl system monomer for generating vinyl system resin. 
[0048] Styrene; o-methyl styrene, m-methyl styrene, p-methyl styrene, p-methoxy styrene, p- 
phenyl styrene, p-KURORU styrene, 3, 4-dichloro styrene, p-ethyl styrene, 2, 4-dimethyl 
styrene, p-n-butyl styrene, p-tert-butyl styrene, p-n-hexyl styrene, p-n-octyl styrene, p-n~ 
nonyl styrene, p-n-DESHIRU styrene, The styrene like p-n-dodecyl styrene, and its derivative; 
Ethylene, The partial saturation polyenes like an ethylene partial saturation monoolefins; 
butadiene like a propylene, a butylene, and an isobutylene; A vinyl chloride, The halogenation 
vinyl like a vinylidene chloride, vinyl bromide, and **-ized vinyl; Vinyl acetate, The vinyl ester 
acid like propionic-acid vinyl and BENZOE acid vinyl; A methyl methacrylate, Ethyl methacrylate, 
methacrylic-acid propyl, n-butyl methacrylate, Methacrylic-acid isobutyl, n-octyl methacrylate, 
methacrylic-acid dodecyl, 2-ethylhexyl methacrylate, stearyl methacrylate, methacrylic-acid 
phenyl, alpha-methylene aliphatic series monocarboxylic acid ester like dimethylaminoethyl 
methacrylate and diethylaminoethyl methacrylate; A methyl acrylate, An ethyl acrylate, acrylic- 
acid n-butyl, isobutyl acrylate, Acrylic-acid propyl, acrylic-acid n-octyl, acrylic-acid dodecyl, 2- 
ethylhexyl acrylate, acrylic-acid stearyl, acrylic-acid 2-KURORU ethyl, The acrylic ester like 
acrylic-acid phenyl; Vinyl methyl ether, The vinyl ether like vinyl ethyl ether and the vinyl 
isobutyl ether; A vinyl methyl ketone, The vinyl ketones;N~vinyl pyrrole like a vinyl hexyl ketone 
and a methyl isopropenyl ketone, N-vinylcarbazole, N-vinyl indole, and the N-vinyl compound; 
vinyl naphthalene like N-vinyl pyrrolidone; Acrylonitrile, The acrylic-acid derivative or 
methacrylic-acid derivative like a methacrylonitrile and acrylamide; the above-mentioned alpha, 
the ester of beta-partial saturation acid, and the diester of a dibasic acid are mentioned. 
[0049] Furthermore, a maleic acid, a citraconic acid, an itaconic acid, an alkenyl succinic acid, A 
fumaric acid, the partial saturation dibasic acid like mesaconic acid; A maleic-acid anhydride, a 
citraconic anhydride, An itaconic-acid anhydride, the partial saturation dibasic-acid anhydride 
like an alkenyl succinic-acid anhydride; Maleic-acid methyl half ester, Maleic-acid ethyl half 
ester, maleic-acid butyl half ester, Citraconic-acid methyl half ester, citraconic-acid ethyl half 
ester, Citraconic-acid butyl half ester, itaconic-acid methyl half ester, Alkenyl succinic-acid 
methyl half ester, fumaric-acid methyl half ester, Half ester of the partial saturation dibasic acid 
like mesaconic acid methyl half ester; A dimethyl maleic acid, The partial saturation dibasic acid 
ester like a dimethyl fumaric acid; An acrylic acid, a methacrylic acid, alpha like a crotonic acid 
and a cinnamon acid, beta-partial saturation acid; A crotonic-acid anhydride, The anhydride of 
the alpha, beta-partial saturation acid-anhydride, this alpha, and beta-partial saturation acid and 
lower fatty acid like a cinnamon acid anhydride; the monomer which has an alkenyl malonic acid, 
an alkenyl glutaric acid, alkenyl adipic acids, these acid anhydrides, and a carboxyl group like 
these monoester is mentioned. 

[0050] Furthermore, the monomer which has the hydroxyl like acrylic acids, such as 2- 
hydroxyethyl acrylate, 2-hydroxyethyl methacrylate, and 2-hydroxypropyl methacrylate, or 
methacrylic ester, 4-(1-hydroxy-1-methylbutyl) styrene, and 4~(1 -hydroxy- 1 -methyl hexyl) 
styrene is mentioned. 

[0051] As for the glass transition temperature (Tg) of this vinyl system resin, it is desirable that 
it is 45-80 degrees C, and it is 55-70 degrees C more preferably. As for the number average 
molecular weight (Mn) of vinyl system resin, it is desirable that it is 2,000-50,000, and it is 2,500- 
20,000 more preferably. As for the weight average molecular weight (Mw) of vinyl system resin, it 
is desirable that it is 5,000-200,000, and it is 6,000-100,000 more preferably. 
[0052] The low-molecular-weight wax (C) concerning this invention is expressed with the 
following general formula. 

[0053] R-Y[R: A hydrocarbon group is shown. Y: A hydroxyl group, a carboxyl group, an alkyl 
ether radical, an ester group, and a sulfonyl group are shown.] 

As a concrete example of a compound (a) CH3 nCH20H (CH2) (b) CH3(CH2) nCH2COOH(c) 
CH3(CH2) nCH20CH2(CH2) mCH3(d) CH3(CH2) nCH2COO(CH2) mCH3(e) CH3(CH2) 
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nCH20S03H (n= about 20- about 200, m=0- about 100) 
** can be mentioned. These compounds are the derivatives of the (a) compound and a principal 
chain is straight chain-like saturated hydrocarbon. If it is the compound guided from a compound 
(a), the thing except having been shown in the above-mentioned example can also be used. 
[0054] 400-3 f 000, and that Mw/Mn is 3.0 or less further have [ the above-mentioned 
compound / number average molecular weight (Mn) ] 200-2,000, and desirable weight average 
molecular weight (Mw). giving such molecular weight distribution — macromolecule quantification 
of the above-mentioned low-molecular-weight polyester (B) — ****** — alkyl denaturation can 
be made good and a desirable physical property can be given to a toner. If molecular weight 
becomes small from the above-mentioned range, it will mechanical be [ thermal effect or ] easy 
to be influenced too much, and a problem will arise in offset-proof nature or shelf life. Moreover, 
if it becomes larger than the above-mentioned range, while reaction effectiveness will fall and 
the residue of this unreacted isocyanate compound will have a bad influence on a toner property, 
the addition effectiveness of this low-molecular-weight wax disappears. 

[0055] In the DSC curve measured with a differential scanning calorimeter, the low-molecular- 
weight wax (C) concerning this invention shows the maximum endoergic peak to a 70-130- 
degree C field at the time of a temperature up, and is characterized by having the maximum 
exothermic peak at the time of a temperature fall in the range of **9 degrees C to the peak 
temperature of this maximum endoergic peak. 

[0056] In the DSC curve at the time of a temperature up, when this low-molecular-weight wax 
(C) dissolves in the above-mentioned temperature field, by coexisting with said volatile 
component, the moderate plastic effectiveness is exerted on binder resin, and a uniform toner 
constituent is given at the time of toner manufacture. Moreover, the mold release effectiveness 
by this wax component distributed to homogeneity is discovered effectively from the first, and 
reservation of a fixing field and also the development property of a toner fixable [ good after 
toner manufacture ] improve. 

[0057] On the other hand, with the DSC curve at the time of a temperature fall, the exothermic 
peak accompanying the coagulation of this low-molecular-weight wax (C) and crystallization is 
observed. That this exothermic peak exists in the temperature field near this endoergic peak at 
the time of a temperature up shows that this wax component is more homogeneous, and while 
the heat responsibility of this wax component will become quick by making this difference small, 
it can control too much plastic effectiveness. Therefore, contributing to low-temperature fixing 
greatly in order to plasticize the binder resin mentioned later in an instant, when the toner 
constituent containing this wax component is heated with an anchorage device, it can also 
demonstrate a mold-release characteristic effectively according to the synergistic effect with 
this binder resin, and the wax component concerning this invention becomes possible [ attaining 
coexistence of low-temperature fixable one and elevated-temperature-proof offset nature to 
altitude ]. Moreover, it does not have a bad influence on frictional electrification because the wax 
of a homogeneous condition distributes, but the development property of a toner becomes what 
was further excellent. However, since such a wax component has a quick recrystallization rate 
and it is easy to start phase separation, although problems, such as toner degradation by the 
external force received from the maldistribution in the inside of a toner and image formation 
equipment and a blooming of the wax component according to a mothball further, were caused 
By controlling the amount of volatile components contained in the toner constituent before 
distribution of about [ being solved by the thing which were mentioned above, and for which the 
amount of survival of the volatile component in a toner constituent is controlled to a precision 
like ], and this wax component the distributed condition of each toner constituent has improved 
by leaps and bounds, and many properties of a toner were markedly alike and improved. 
[0058] That to which a carbon number uses 45 or more as a principal component especially 
further 35 or more 25 or more in the carbon number distribution measured by the gas 
chromatography (GC) as a desirable thing with the above-mentioned low-molecular-weight wax 
(C) is desirable. And control of the plastic effectiveness is easy for the low-molecular-weight 
composition wax component in which regular strength appears [ the peak which appears 
according to a carbon number (one methylene chain) ] for every ** in a carbon number, and it is 
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preferably used for this invention. 
[0059] In order balance is good and to attain many properties of toners, such as a development 
property, fixable, and elevated-temperature-proof offset nature, to altitude, what has the 
greatest peak in 30 or more and a pan especially 25 or more carbon numbers 35-150 is used 
preferably. 

[0060] Since an exchange of the heat of a wax is measured by DSC measurement in this 
invention and the behavior is observed, it is desirable to measure from a measurement principle 
with the differential scanning calorimeter of the inner heat type input compensation mold of high 
degree of accuracy. For example, DSC-7 by PerkinElmer, Inc. can be used. 
[0061] A measuring method is ASTM. It carries out according to D 3418-82. A 1-time 
temperature up and after making the temperature lower and taking last hysteresis, the DSC 
curves used for this invention are 10 degrees C in temperature rate / min, and the DSC curve 
measured when carrying out a temperature up is used for them. 

[0062] In this invention, the molecular weight distribution of a wax are measured by GPC the 

following condition. 

[0063] 

<GPC Measuring condition of a wax) Equipment : GPC-150C (Waters make) 

Column: Two reams of GMH-HT (TOSOH CORP. make) Temperature : 135 degrees C Solvent : 

o-dichlorobenzene (0.1% ionol addition) 

The rate of flow :1.0 ml/min 

Sample : it is 0.4ml impregnation [0064] about the sample of 0.15 % of the weight of 
concentration. It measures the above condition and the molecular-weight calibration curve 
created by the mono dispersion polystyrene standard sample in molecular-weight calculation of a 
sample is used. Furthermore, it is computed by carrying out polyethylene conversion by the 
conversion formula drawn from a Mark-Houwink viscosity formula. 

[0065] In this invention, carbon number distribution of a wax is measured the following condition 

by the gas chromatography (GC). 

[0066] 

<Measuring condition of GO Equipment : H.P. 5890 Series II (the YOKOGAWA electrical-and- 
electric-equipment company make) 

Column FID inlet : With pressure control : SGE [0067] HT-5 6mx0.53mmIDx0.15micro m Carrier 
gas: helium 20 ml/min Constant Flow Mode Oven temperature: 40 degrees C -> 450 degrees C 
Inlet temperature : 40 degrees C -> 450 degrees C Detector temperature: 450 degrees C 
Detector : The pressure control of the inlet was carried out the above condition, and it 
measured, keeping the optimal flow rate constant, and n-paraffin was used as a correlation 
sample. 

[0068] It is one of the desirable gestalten of this invention to add other low-molecular-weight 
waxes which are not beforehand expressed with the above-mentioned general formula by the 
above-mentioned low-molecular-weight wax (C). 

[0069] As a low-molecular-weight wax of others which can be applied to this invention, the wax- 
like matter like polypropylene, polyethylene, a micro crystallin wax, carnauba wax, a SAZORU 
wax, and paraffin wax, and these oxides and a graft denaturation object are mentioned, these — 
independence — or it can use together and use. 

[0070] The weight average molecular weight of these low-molecular-weight waxes has [ 30,000 
or less ] 10,000 or less preferably good thing. As an addition, by using in the range of 20 - 70 
weight section, matching with said low-molecular-weight polyester (B), a low-molecular-weight 
wax (C), and the amount polymer component of giant molecules (D) is very good, and can attain 
the purpose of this invention to altitude to said low-molecular-weight (wax C) 100 weight 
section. 

[0071] The amount polymer component of macromolecules (D) contained in the binding resinous 
principle concerning this invention is obtained by the reaction with low-molecular-weight 
polyester (B), the mixture of the low-molecular-weight wax (C) which has specific structure, a 
diisocyanate compound, and/or the poly isocyanate compound. 

[0072] The low-molecular-weight polyester (B) concerning this invention carries out 
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presentation adjustment of the hydroxyl value which this low-molecular-weight polyester (B) 
presents with 10-50 mgKOH/g more preferably ten to 80 mgKOH/g in order to make reactivity 
with this isocyanate compound good. When a hydroxyl value is less than 10 mgKOH/g, reacting 
weight with this isocyanate compound decreases, it becomes difficult to form sufficient amount 
field of macromolecules, and offset-proof nature etc. becomes inadequate. Moreover, when 
exceeding 60 mgKOH/g, macromolecule quantification becomes difficult and elevated- 
temperature-proof offset nature not only gets worse, but it has a bad influence on the 
electrification nature of a toner. Furthermore, since the addition of this isocyanate compound 
increases, the nasty smell resulting from it poses a new problem. 

[0073] The alcoholic component and acid component of polyester resin of said low-molecular- 
weight polymer component (A) are used for this low-molecular-weight polyester (B). 
[0074] Moreover, in this low-molecular-weight polyester (B), the polyhydric-alcohol component 
and multiple-valued carboxylic-acid component more than trivalent may be added in the range 
which does not check reactivity with this isocyanate compound. 

[0075] As an especially desirable polyhydric-alcohol component, they are a sorbitol, 1, 2 and 3, 
6-hexane TETORU, 1, 4-sorbitan, pentaerythritol, dipentaerythritol, tripentaerythritol, cane 
sugar, 1 and 2, 4-mentor triol, a glycerol, isobutane triol, and 2-methyl, for example. -1,2, 4— 
butane triol, trimethylolethane, trimethylol propane, 1 and 3, and 5-trihydroxy methylbenzene are 
mentioned. 

[0076] As a multiple-valued carboxylic acid, for example Moreover, trimellitic acid, pyromellitic 
acid, Cyclohexane tricarboxylic acid, 2 and 5, 7-naphthalene tricarboxylic acid, 1, 2, 4- 
naphthalene tricarboxylic acid, 1 and 2, 4-butane tricarboxylic acid, 1, 2, 5-hexane tricarboxylic 
acid, 1, 3-dicarboxyl-2-methylene carboxyl propane, 1, 3-dicarboxyl-2-methyhmethylene 
carboxyl propane, tetrapod (methylene carboxyl) methane, 1, 2 and 7, 8-octane tetracarboxylic 
acid, and those anhydrides are mentioned. 

[0077] As an alcoholic component of the low-molecular-weight polyester (B) preferably used for 
this invention, the bisphenol derivative shown by said (b) formula is added so that it may become 
more than 70mol% of all alcoholic components. Moreover, although the mole fractions of EO- 
BPA/PO-BPA should just be 0.01-10 at this time, it is the case where it is set to 0.1-3 still 
more preferably that what is necessary is just 0.05-5 preferably. 

[0078] When the mole fraction of EO-BPA/PO-BPA becomes less than 0.01, the reactivity of 
said low-molecular-weight polyester (B) falls, and it is hard to grow up to be sufficient molecular 
weight. Moreover, Tg becomes low and is not desirable, either, while it becomes difficult to 
control growth reaction, when this mole fraction exceeds 10. 

[0079] When the alcoholic above-mentioned component is used, as an acid component used 
especially preferably, dicarboxylic acid, such as a phthalic acid or its acid matter of chance, a 
terephthalic acid, isophthalic acid, an amber acid, n-DODESERU succinic acid or its acid 
anhydride, a fumaric acid, a maleic acid, and a maleic anhydride, is mentioned. 
[0080] The following is mentioned as a diisocyanate compound with possible making it react with 
said low-molecular-weight polyester (B) and mixture of a low-molecular-weight wax (C), and/or 
a poly isocyanate compound. 

[0081] For example, as a diisocyanate compound, TORERIN diisocyanate (Following TDI is 
called), hexamethylene dHsocyanate, isophorone diisocyanate, diphenylmethane diisocyanate 
(Following MDI is called), xylylene diisocyanate, tetramethyl xylylene diisocyanate, etc. can be 
mentioned. 

[0082] Moreover, the following is mentioned as a poly isocyanate compound of three to 6 organic 

functions. 

[0083] 

[Formula 3] 
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CH 2 OCONH - R 2 - NCO 
Ri — C — CH 2 OCONH - R 2 - NCO 
CHzOCONH - R 2 - NCO 

C2) CH 2 0C0NH - R 2 - NCO 

OCN - R 2 - NHCOOCH 2 -6- CH^CONH - R 2 - NCO 

(3) 



CHaOCONH - R 2 - NCO 



OCN — R 2 — NHCOO — CH 2 CH 2 OCONH - R, - NCO 
OCN - R 2 - NHCOO - CH 2 - C - CH a OCH, -C - CH 2 OCONH - R, - NCO 

OCN - R 2 - NHCOO - CH 2 CH 2 OCONH - R* - NCO 

C4) 

CON - R 2 - NCO 

OCN - R z - N< 

CON - R 2 - NCO 



(5) 



R 2 - NCO 

°*C^^° 
I I 

OCN - R 2 /N ^C^ Nx R 2 - NCO 




[ R> : H. / T)V&^ ^Jm^B-t. 

CH3 CH3 

CH 3 

CH 2 - ^ CH a -6-CH a CH3 

[0084] the addition of this isocyanate compound — per [ 0.1 ] one mol equivalent of hydroxyl 
groups of the above-mentioned low-molecular-weight polyester (B) and a low-molecular-weight 
wax (C) - the 1.0-mol equivalent — it is the 0.15 - 0.85-mol equivalent preferably. When the 
addition of this isocyanate compound is under the 0.1 -mol equivalent, since there is little 
reacting weight, it cannot become difficult to form sufficient amount field of macromolecules, and 
elevated-temperature-proof offset nature cannot be satisfied. Moreover, if the 1.0-mol 
equivalent is exceeded, in order to cause remarkable macromolecule quantification, low- 
temperature fixable one is checked, or the dispersibility of other additives becomes difficult and 
it has a bad influence also on development nature. Moreover, in respect of production, the 
efficiency of comminution of about [ that actuation becomes difficult by thickening of resin ] and 
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a toner also falls. 

[0085] In this invention, low-molecular-weight polyester (B), the mixture of the low-molecular- 
weight wax (C) which has specific structure, a diisocyanate compound, and/or the poly 
isocyanate compound are made to react, the amount polymer component of macromolecules is 
manufactured, and an approach which is illustrated below is mentioned as an approach of 
obtaining the binding resin concerning this invention. 

[0086] the mixture 100 weight section of low-molecular-weight polyester (B) and the low- 

molecular-weight wax (C) which has specific structure — receiving — the whole quantity of this 
isocyanate compound of 0.1 - 10 weight section — every [ a package or / small quantity ] — 
add continuously. Although the range of reaction temperature is 100-200 degrees C, 
temperature can be gradually changed depending on the case and reaction time changes with 
reaction temperature, it is 1 minute - about 6 hours, and the case where batch processing is 
carried out using a reaction vessel, and the case where consecutive processing is carried out 
using one shaft or the kneading machine like a biaxial extruder are mentioned. The obtained 
amount polymer component of giant molecules (D) is blended with a low-molecular-weight 
polymer component (A) by various well-known approaches, and can be used as the binding resin 
concerning this invention. 

[0087] **2** It can manufacture like the aforementioned manufacture approach <1> except 
making this isocyanate compound react to low-molecular-weight polyester (B) and the mixture 
of the wax (C) which has specific structure under the low-molecular-weight polymer (component 
A) existence. 

[0088] As for the binding resinous principle in the toner concerning this invention, in the 
molecular weight distribution of GPC measured by THF extractives, what consists of a with a 
molecular weight of 50,000 or less which has the Maine peak to the field of molecular weight 
2,000-30,000 low molecular weight constituent, and an amount component of macromolecules 
exceeding the molecular weight 50,000 which has a subpeak or a shoulder to a with a molecular 
weight of 100,000 or more field is desirable. 

[0089] When the peak molecular weight of the amount component of macromolecules of this 
binding resin is less than 100,000, it becomes inadequate the dispersibility of the wax component 
concerning about [ not becoming satisfactory ] and this invention and holding [ of a distributed 
condition ] the elevated-temperature-proof offset nature of a toner, and it becomes easy to 
produce image defects, such as a fall of image concentration. Moreover, since plasticization by 
this wax component will become rapid when the peak molecular weight of the low molecular 
weight constituent of this binding resin is less than 2,000, the serious problem for elevated- 
temperature-proof offset nature or shelf life is produced. Moreover, since it becomes easy to 
produce phase separation locally, the frictional electrification of a toner will also become uneven 
and a development property will also get worse. The distributed condition of this wax component 
improves to some extent, and although a development property improves, fixable becomes on the 
other hand, less enough [ a property ], if peak molecular weight exceeds 30,000. Moreover, in 
manufacturing a toner by the grinding method etc., it causes the fall of productivity. 
[0090] That is, balance of many properties searched for as a toner by specifying the molecular 
weight distribution of GPC of this binding resinous principle as mentioned above can be made 
easy to maintain. 

[0091] Moreover, matching with the wax component which starts this invention because the 
binding resinous principle in the toner constituent concerning this invention makes surface ratio 
of the amount component of macromolecules which the surface ratio of the low molecular weight 
constituent which shows 1,000 or less molecular weight is 15% or less in the molecular weight 
distribution of GPC substantially measured by THF extractives excluding THF insoluble matter, 
and shows 1 million or more molecular weight 0.5 - 25% will become very good. That is, if the 
surface ratio of the low molecular weight constituent which shows 1,000 or less molecular weight 
exceeds 15%, plasticization will be rapidly accelerated by this wax component, and the problem 
like **** will become more remarkable. Furthermore, the toner welding to a photo conductor 
drum front face etc. produces trouble also in matching with image formation equipment. On the 
other hand, when the amount component of macromolecules which shows 1 million or more 
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molecular weight is less than 0.5%, maintenance of the good distributed condition of this wax 
component becomes difficult, or a toner becomes easy to deteriorate according to the external 
force received from image formation equipment. For this reason, aggravation of the development 
property of a toner, or shelf life and also endurance is caused. The image concentration fall 
under image fogging under a low-humidity/temperature environment or a high- 
humidity/temperature environment will become remarkable especially. Conversely, if THF 
insoluble matter and the with a molecular weight of 1 million or more amount component of 
macromolecules exist exceeding 25%, homogeneity distribution of about [ checking low- 
temperature fixable one and the productivity of a toner ] and a toner component will become 
difficult, and the uniform frictional electrification of a toner will not be acquired, but a 
development property will get worse. Moreover, in order to improve a distributed condition, even 
if thermofusion kneading etc. raises the mixed force externally at the time of toner manufacture, 
the giant-molecule chain scission by mechanical shearing force is produced, and it will become 
difficult to balance low-temperature fixable one and elevated-temperature-proof offset nature. 
Especially these inclinations atomize the particle diameter of a toner, or will become remarkable 
in the magnetic toner which makes indispensable homogeneity distribution of the magnetic 
particle of high specific gravity. 

[0092] Furthermore, the binding resinous principle in the toner constituent concerning this 
invention In the molecular weight distribution of GPC of THF extractives, the amount component 
of macromolecules equivalent to a with a molecular weight of 100,000 or more field By using 
what formed the amount polymer component of macromolecules (D) produced with the bolt of 
cloth of said low-molecular-weight polyester (B), mixture of a low-molecular-weight wax (C), and 
isocyanate compound as molecule cutting by kneading at the time of toner manufacture without 
it loses the balance, attaining highly low-temperature fixable one and elevated-temperature- 
proof offset nature — the development property and endurance of a toner — shelf life etc. can 
be boiled further markedly and it can improve. 
[0093] this invention person etc. considers this reason as follows. 

[0094] That is, the elasticity of the toner of a half-melting condition can be maintained, without 
raising the melt viscosity of the toner at the time of heating fixing compared with the 
conventional cross-linking polymer by making said amount component of macromolecules which 
has meltable loose bridge formation or branching structure in THF contain in a toner constituent. 
Moreover, even when matching with the wax component concerning this invention is good and is 
plasticized, the elasticity like the above-mentioned is not lost, thereby, low-temperature fixable 
one and elevated-temperature-proof offset nature were markedly alike, and improved. Moreover, 
since a viscosity difference with the low melt viscosity part plasticized by said volatile 
component which carried out phase separation locally by passing through thermofusion kneading 
at the time of toner manufacture, and the wax component can be canceled and the uniform 
mixed force can be enjoyed now to a toner constituent by adding the amount component of 
macromolecules which has the above structures, a distributed condition improves in 
multiplication, and the development property of a toner improves. Furthermore, since the 
mechanical strength of a toner can also be increased, it becomes possible to control degradation 
also to the external force received from image formation equipment, and matching with this 
image formation equipment also becomes easy. 

[0095] In this invention, the molecular weight distribution of a binding resinous principle are 
measured by GPC the following condition. 

[0096] <Measuring condition of GPC of resin> Equipment : GPC-150C (Waters make) 

Column: 7 ream temperature of KF 801-7 (product made from Shodex) : 40-degree-C solvent : 

The THF rate of flow : 1.0 ml/min 

Sample : it is 0.1ml impregnation [0097] about the sample of 0.05 - 0.6 % of the weight of 
concentration. Moreover, a sample is the following, and is made and produced. 
[0098] After paying a sample into THF and leaving it for several hours, it shakes enough, and 
THF is mixed well (until the coalescence object of a sample is lost), and it puts for further 12 
hours or more. It is made for the neglect time amount to the inside of THF to turn into 24 hours 
or more at this time. Then, let what passed the sample processing filter (the pore size of 0.45- 
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0.5 micrometers, for example, my SHORI disk H-25-5 TOSOH CORfT make, made in EKIKURO 
disk 25CR germane Science Japan, etc. can be used) be the sample of GPC. Moreover, sample 
concentration is adjusted so that a resinous principle may serve as the above-mentioned 
concentration. 

[0099] It measures the above condition and the molecular-weight calibration curve created by 
the mono dispersion polystyrene standard sample in molecular-weight calculation of a sample is 
used. 

[0100] As for the toner constituent concerning this invention, it is desirable that THF insoluble 
matter is not included substantially. Specifically, it is 3 or less % of the weight preferably 5 or 
less % of the weight on resin constituent criteria. 

[0101] It can use as a parameter which the THF insoluble matter in this invention shows the 
weight rate of the polymer component (substantially crosslinked polymer) which became 
insolubility to the THF solvent in the resin constituent in a toner, and shows extent of bridge 
formation of the resin constituent containing a bridge formation component. It is defined as THF 
insoluble matter with the value measured as follows. 

[0102] That is, weighing capacity of the toner samples 0.5-1. Og is carried out (W1g), after 
evaporating the meltable component which put into the extraction thimble (for example, Toyo 
Roshi N0.86R), was missing from the Soxhlet extractor, extracted for 6 hours, using 100-200ml 
of THF(s) as a solvent, and was extracted with the solvent, a vacuum drying is carried out at 100 
degrees C for several hours, and weighing capacity of the amount of THF meltable resinous 
principles is carried out (W2g). Weight of the magnetic substance in a toner or components other 
than the resinous principle like a pigment is set to (W3g). THF insoluble matter is called for from 
the following type. 
[0103] 
[Equation 1] 

Wi" (Wa + W 2 ) 

THF^jg* (%) = x 1 0 0 

(Wi-Wb) 

[0104] If THF insoluble matter is contained exceeding 5 % of the weight, low-temperature fixing- 
ization cannot be attained to altitude. 

[0105] An electric charge control agent can be used for the toner for electrostatic-charge image 
development of this invention if needed in order to stabilize the electrification nature further. It 
is desirable per [ 0.1 ] binding resin 100 weight section - 10 weight sections, and that an electric 
charge control agent carries out 0.1-5 weight section use preferably. 

[0106] The following are mentioned as an electric charge control agent known for the technical 
field concerned today. 

[0107] For example, an organometallic complex and a chelate compound are effective. A 
monoazo metal complex, aromatic series hydroxycarboxylic acid, a metal complex, and the metal 
complex of an aromatic series dicarboxylic acid system are mentioned. To others, an aromatic 
series hide ROKISHI carboxylic acid, aromatic series monochrome, polycarboxylic acid and its 
metal salt, an anhydride, ester, and the phenol derivatives of a bisphenol are mentioned. 
[0108] When using the toner of this invention as a magnetic toner, as a magnetic material 
contained in a magnetic toner Iron oxides, such as magnetite, maghemite, and a ferrite, and the 
iron oxide containing other metallic oxides; A metal like Fe, Co, and nickel, Or the alloys of these 
metals and a metal like aluminum, Co, Cu, Pb, Mg, nickel, Sn, Zn, Sb, Be, Bi, Cd, calcium, Mn, Se, 
Ti, W, and V, such mixture, etc. are mentioned. 

[0109] As a magnetic material, the former, a tri-iron tetraoxide (Fe 304), an iron sesquioxide 
(gamma-Fe 203), Iron-oxide zinc (ZnFe 204), an iron-oxide yttrium (Y3Fe 5012), Iron-oxide 
cadmium (CdFe 204), an iron-oxide gadolinium (Gd3Fe5-012), Iron-oxide copper (CuFe 204), 
iron-oxide lead (PbFe12-019), Ferrous-oxide nickel (NiFe 204), ferrous-oxide neodymium (NdFe 
203), Although ferrous-oxide barium (BaFe 12019), ferrous-oxide magnesium (MgFe 204), 
ferrous-oxide manganese (MnFe 204), a ferrous-oxide lanthanum (LaFe03), iron powder (Fe), 
cobalt powder (Co), nickel powder (nickel), etc. are known According to this invention, it is 
independent or selection use of the magnetic material mentioned above is carried out in two or 
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ion. The especially suitable magnetic materiaT fo 



more sorts of combination. The especially suitable magnetic materialfor the purpose of this 
invention is the impalpable powder of a trHron tetraoxide or gamma-32 iron oxide. 
[01 10] The magnetic properties of mean particle diameter in 10K oersted impression are [ these 
ferromagnetics / the thing of 20 to 150 oersted coercive force, saturation magnetization 50 - 
200 emu/g (preferably 50 - 100 emu/g), and residual magnetization 2-20 emu/g ] desirable at 
about 0.1-2 micrometers. 

[01 1 1] It is good the magnetic substance 10 - the 200 weight sections, and to carry out 20-150 
weight section use preferably to the binding resin 100 weight section. 

[01 12] moreover, one component and two components — not asking — as a coloring agent — 
carbon black and a titanium white — the — others — all pigments and/or colors can be used, 
for example, in using the toner of this invention as a magnetic color toner As a color C. The I. 
direct red 1, the C.I. direct red 4, the C.I. acid red 1, the C.I. BASIC red 1, the C.I. mordant red 
30, the C.I. direct blue 1, the C.I. direct blue 2, C.I. acid blue 9, C. There are the I. acid blue 15, 
the C.I. BASIC blue 3, the C.I. BASIC blue 5, the C.I. mordant blue 7, C.I. direct Green 6, C.I. 
BASIC Green 4, and C.I. BASIC Green 6 grade. As a pigment, the chrome yellow, cadmium 
yellow, mineral fast yellow, Navel orange yellow, Naphthol Yellow S, Hansa yellow G, the 
permanent yellow NCG, The Tartrazine lake, the shakkou chrome yellow, a molybdenum orange, 
permanent Orange GTR, Pyrazolone Orange, benzidine orange G, cadmium red, and Permanent 
Red 4R, A Watchung Red calcium salt, an eosine lake, brilliant carmine 3B, Manganese purple, the 
fast violet B, Violet Lake, Berlin blue, cobalt blue, an alkali blue lake, a Victoria blue lake, There 
are a copper phthalocyanine blue, Fast Sky Blue, indanthrene blue BC, chrome green, chrome 
oxide, pigment Green B, the Malachite Green lake, final yellow Green G, etc. 

[01 13] Moreover, the following is mentioned when using the toner of this invention as a toner for 
2 component full color. As a color pigment for Magentas C. I. pigment red 1, 2, 3, 4, 5, 6, 7, 8, 9, 
10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 21, 22, 23, 30, 31, 32, 37, 38, 39, 40, 41, 48, 49, 50, 51, 52, 53. 
54, 55, and 57, 58, 60, 63, 64, 68, 81, 83, 87, 88, 89, 90, 112, 114, 122, 123, 163, 202,206,207,209, 
the C.I. pigment violet 19, the C.I. bat red 1,2, 10, 13, 15, 23, and 29, The 35th grade is 
mentioned. 

[01 14] Although this pigment may be used independently, used together with the color and the 
pigment and made it more more desirable from the point of the image quality of a full color image 
for the visibility to improve. As this color for Magentas C. I. solven treads 1, 3, 8, 23, 24, 25, 27, 
30, 49, 81, 82, 83, and 84,100,109,121, the C.I. De Dis Perth red 9, C.I. solvent violet 8, 13, 14, 21, 
and 27, C. The oil color of I. De Dis Perth violet 1 grade, C. I. BASIC red 1, 2, 9, 12, 13, 14, 15, 
17, 18, 22, 23, 24, 27, 29, 32, 34, 35, 36, 37, 38, 39, and 40, C.I. BASIC violet 1, 3, 7, 10, 14, 15, 21, 
25, 26, and 27, The basic dye of the 28th grade is mentioned. 

[0115] It is the copper-phthalocyanine pigment which permuted 1-5 phthalimidomethyl radicals 
by the phthalocyanine frame which has the structure shown by the C.I. pigment blues 2, 3, 15, 
16, and 17, the C.I. bat blue 6, the C.I. acid blue 45, or ** 3 formula as a color pigment for 
cyanogen as other color pigments. 
[0116] 
[Formula 4] 

/ \ 




CH 2 



& 



n= 1 
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[01 17] As a color pigment for yellow, the C.I. pigment yellow 1, 2, 37^, 5, 6, 7, 10, 1 1, 12, 13, 14, 
15, 16, 17, 23, 65, 73, and 83, the C.I. bat yellow 1 and 3, and 20 grades are mentioned. 
[01 18] in addition, the amount of the coloring agent used — the binding resin 100 weight section 
— receiving — 0.1 - 60 weight section — it is 0.5 - 50 weight section preferably. 
[01 19] Anythings are usable, if a fluidity compares addition order by adding to a coloring agent 
content resin particle as a negative electrification nature plasticizer used for this invention and it 
may increase. For example, there is a processing silica which performed surface treatment by 
the silane coupling agent, the titanium coupling agent, silicone oil, etc. about impalpable powder 
silicas, such as fluorine system resin powder, such as vinylidene fluoride impalpable powder and 
polytetrafluoroethylene impalpable powder, a wet process silica, and a dry type process silica, 
and these silicas. 

[0120] As a desirable plasticizer, it is the pulverized coal generated by vapor phase oxidation of 
a silicon halogenated compound, is called the so-called dry-process silica or fumed silica, and is 
conventionally manufactured by the well-known technique. For example, the reaction formula 
which uses the pyrolysis oxidation reaction in the acid hydrogen flame of tetrachlorosilane gas, 
and serves as a foundation is as follows. 
[0121] 

SiCI2+2H2+02 ->SiO2+4HCI[0122] Moreover, in this production process, by using other metal 
halogenated compounds, such as an aluminum chloride or a titanium chloride, with a silicon 
halogenated compound, it is also possible to obtain the compound pulverized coal of a silica and 
other metallic oxides, and they are also included. The particle size is good for that it is within the 
limits of 0.001-2 micrometers to use the silica pulverized coal within the limits of 0.002-0.2 
micrometers preferably desirable especially as an average primary particle size. 
[0123] There are some which are marketed, for example by the following trade names as silica 
pulverized coal of marketing generated by vapor phase oxidation of the silicon halogenated 
compound used for this invention. 
[0124] 

AEROSIL (Japanese Aerosil) 130 200 300 380 TT600 MOX170 MOX80 COK84 calcium-O-SiL 
(CABOT Co. company) M~5 MS-7 MS-75 HS-5 EH-5 Wacker HDK N 20 V15 (WACKER-CHEMIE 
GMBH) N20E T30 T40 D-C Fine Silica (Dow Corning Co. company) 
Fransol (Fransil) 

[0125] Furthermore, it is more desirable to use the processing silica pulverized coal which 
carried out hydrophobing processing for the silica pulverized coal generated by the vapor phase 
oxidation of this silicon halogenated compound. In this processing silica pulverized coal, 
especially the thing that processed silica pulverized coal as whenever [ hydrophobing / which 
was measured by the methanol titration trial ] showed the value of the range of 30-80 is 
desirable. 

[0126] It is given by processing chemically with silica pulverized coal, the organic silicon 
compound reacted or physisorbed as the hydrophobing approach. As a desirable approach, the 
silica pulverized coal generated by vapor phase oxidation of a silicon halogenated compound is 
processed with an organic silicon compound. 

[0127] The example of such an organic silicon compound Hexamethyldisilazane, a trimethyl 
silane, A trimethyl KURORU silane, a trimethyl ethoxy silane, a dimethyl dichloro silane, 
Methyltrichlorosilan, an allyl compound dimethyl KURORU silane, an ally! compound phenyl 
dichloro silane, A benzyl dimethyl KURORU silane, bromine methyl dimethyl KURORUSHIRAN, 
alpha-KURORU ethyl trichlorosilan, rho-KURORU ethyl trichlorosilan, KURORUMECHIRU 
dimethyl KURORUSHIRAN, the Tori ORGANO silyl mercaptan, A trimethylsilyl mercaptan, Tori 
ORGANO silylacrylate, Vinyl dimethyl acetoxysilane, a dimethylethoxy silane, dimethyl 
dimethoxysilane, Diphenyl diethoxysilane, hexa methyl disiloxane, 1, 3-divinyl tetramethyl 
disiloxane, The dimethylpolysiloxane containing the hydroxyl group combined with Si addressed 
to one piece, respectively etc. is in the unit which has 12 siloxane units from per [ 2 ] 1 and 3~ 
diphenyl tetramethyl disiloxane and molecule, and is located in an end. These are used with one 
sort or two sorts or more of mixture. 

[0128] The coupling agent which has the amino group which lists the dry-process silica 
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mentioned above to a degree as a plasticizer used for this invention, or the thing processed by 
silicone oil may be used if needed, in order to attain the purpose of this invention. 
[0129] 
[Formula 5] 

H 2 NCH 2 CH 2 CH 2 Si (OCH 3 ) 3 
H 2 NCH 3 CH 2 CH 2 Si (OCHD» 
CH 3 

H 2 NCH 2 CH 2 CH 2 Si (0CH 3 ) 2 

CH S 
I 

HzNCHsC^NHCHjCHzCHaSi (OCHs) 2 
H 2 NCONHCH 2 CH a CH a Si (OC 2 Hb) 2 
H 2 NCH 2 CH 2 NHCH 3 CH 2 CH 2 Si (OCHa^ 
H 2 NCH s CH 2 NHCH 2 CH 2 NHCH 2 CH 2 CH 2 Si (OCH 3 ) 3 
H s C 2 OCOCH 2 CH 2 NHCH 2 CH 2 CH2Si (OCHa)* 

H 5 C 2 OCOCH 2 CH 2 NHCH 2 CH 2 NHCH 2 CH 2 CH 2 Si (OCHOa 
H s C I OCOCH 2 CH I NHCH 3 CH 2 NHCH 2 CH 2 NHCH z CH 2 NHCH 2 CH 2 CH 2 Si(OCH,) a 
I^COCOC^CHzNHCHzCHjNHCHaCHzCHzSi (OCH 3 ) 3 
HbC 2 



yN - CH^HzCHzSi (OCHa), 

HsC 2 

H 2 N-<^>— Si (OCH 8 ) a 

NHCH 2 CH 2 CH 2 Si (OCH s ) 3 
H 2 NCH 2 CH 2 NHCH 2 — <Q>— CH 2 CH 2 Si (OCHa) a 

H 2 NCH 2 — CH 2 CH 2 Si (OCHa^ 
H 2 NCH 2 CH 2 NHCH 2 — <Q>— CH 2 CH 2 Si (OCH^ 

[0130] 
[Formula 6] 
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HOCH 2 CH 2 

^ N — CHeCHzCHzSi (OCHa) 3 

HOCH 2 CH 2 



(H 2 CO) 3 SiCH 2 CH 2 CH 2 - NHCHa 
(H5C 2 0) a SiCH 2 CH 2 CH 2 



^ NH 

(HsC.O^iCH.CH^H. ' 
H 2 CNHCH 2 CH 2 CH 2 Si (OC^Hs),, 
H 2 N (CH 2 CH 2 NH)2CH 2 CH 2 CH 2 Si (0CH3)s 
H 3 C - NHCO NHCaHeSi (OCH^a 

[0131] Generally as silicone oil, the amino denaturation silicone oil possessing the substructure 
which has an amino group etc. is used for the side chain of a degree type. 
[0132] 
[Formula 7] 

Ri 



-Si-O 
I 

R 2 

I 

N 




[0133] (R1 expresses hydrogen, an alkyl group, an aryl group, or an alkoxy group here, R2 
expresses an alkylene group and a phenylene group, and R3 and R4 express hydrogen, an alkyl 
group, or an aryl group.) However, the above-mentioned alkyl group, the aryl group, the alkylene 
group, and the phenylene group may have substituents, such as a halogen, in the range which 
may contain the amine and does not spoil electrification nature, m and n show a positive integer. 
[0134] There are the following as silicone oil which has such an amino group. 
[0135] 

Viscosity in 25 degrees C Amine equivalent trade name (cPs) 

SF8417 (Torre silicone company make) 1200 3500KF(s)393 (the Shin-etsu chemistry company 
make) 60 360KF(s)857 (the Shin-etsu chemistry company make) 70 830KF(s)860 (the Shin-etsu 
chemistry company make) 250 7600KF(s)861 (the Shin-etsu chemistry company make) 3500 
2000KF(s)862 (the Shin-etsu chemistry company make) 750 1900KF864 (the Shin-etsu 
chemistry company make) 1 700 3800KF(s)865 (the Shin-etsu chemistry company make) 90 
4400KF(s)369 (the Shin-etsu chemistry company make) 20 320KF(s)383 (the Shin-etsu 
chemistry company make) 20 320X-22-3680 (the Shin-etsu chemistry company make) 90 
8800X-22-380D (the Shin-etsu chemistry company make) 2300 3800X-22-3801C (the Shin- 
etsu chemistry company make) 3500 3800X-22-3810B (the Shin-etsu chemistry company make) 
1300 1700 [0136] In addition, the amine equivalent is the equivalent (g/eqiv) per amine, and is 
the value which divided molecular weight by the number of amines per molecule. 
[0137] The specific surface area by the nitrogen adsorption which measured the plasticizer used 
for this invention with the BET adsorption method gives a desirable result with the good thing 
more than 50m2/g more than 30m2/g. It is good a plasticizer 0.01 - 8 weight sections, and to 
carry out 0.1-4 weight section use preferably to the toner 100 weight section. 
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[0138] the toner for electrostatic-charge image development of this invention — producing — 
binding resin, a coloring agent and/or the magnetic substance, an electric charge control agent, 
or other additives — the mixer like a Henschel mixer and a ball mill — enough — mixing — the 
heat kneading machine like a kneader and an extruder — using — melting and kneading — and 
can mill, resin is made to be able to dissolve mutually, a solidification object can be ground for a 
melting kneading object after cooling solidification, a grinding object can be classified, and the 
toner of this invention can be obtained. 

[0139] Furthermore, a toner can be enough mixed with a plasticizer with the mixer like a 
Henschel mixer, and the developer for electrostatic-charge image development of this invention 
which has an additive on a toner particle front face can be obtained. 

[0140] The melting point of the wax used for the toner of this invention and the measuring 
method of molecular weight are as being shown below. 

[0141] (1) Use the melting point measurement differential-thermal-analysis measuring device 
(DSC measuring device) of a wax, and DSC-7 (PerkinElmer, Inc. make), and it is ASTM. It 
measures according to D 3418-82. 

[0142] A test portion carries out weighing capacity of the 2-1 Omg 5mg to a precision preferably. 
[0143] This is put in into an aluminum pan and it measures under ordinary temperature normal 
relative humidity by the programming rate of 10 degrees C / min between 30-200 degrees C of 
measurement temperature requirements, using an empty aluminum pan as a reference. 
[0144] In this temperature up process, the endoergic peak of the Maine peak in the range of 40- 
100-degree C temperature is acquired. 

[0145] It considers as the melting point of a wax with the temperature of this endoergic peak. In 

being hard to determine the melting point of a wax — a subpeak or a shoulder is observed — as 

the temperature near the Maine peak, by making the toner containing this wax into a test 

portion, endoergic peak temperature is measured by the same approach as a wax, and it 

considers as the melting point of a wax with the temperature of the Maine peak. 

[0146] (2) Use binding resin and the measurement differential-thermal-analysis measuring device 

(DSC measuring device) of the glass transition temperature (Tg) of a toner, and DSC-7 

(PerkinElmer, Inc. make), and it is ASTM. It measures according to D 3418-82. 

[0147] A test portion carries out weighing capacity of the 5-20mg 10mg to a precision 

preferably. 

[0148] This is put in into an aluminum pan and it measures under ordinary temperature normal 
relative humidity by the programming rate of 10 degrees C / min between 30-200 degrees C of 
measurement temperature requirements, using an empty aluminum pan as a reference. 
[0149] In this temperature up process, the endoergic peak of the Maine peak in the range of 40- 
100-degree C temperature is acquired. 

[0150] Let the intersection of the line of the midpoint of the base line after coming out before 
the endoergic peak at this time comes out, and a differential heat curve be the glass transition 
temperature Tg in this invention. 

[0151] (3) Measurement (GPC Measuring condition) equipment of the molecular weight 

distribution of a wax : GPC-150C (Waters) 

Column: 2 ream (TOSOH CORP. make) GMH-HT30cm 

temperature: — 135-degree-C solvent: — o-dichlorobenzene (0.1% ionol addition) 
rate-of-flow: — 1.0 ml/min sample: — 0.15% of sample — 0.4ml impregnation [0152] It measures 
the above condition and the molecular-weight calibration curve created by the mono dispersion 
polystyrene standard sample in molecular-weight calculation of a sample is used. Furthermore, it 
is computed by carrying out polyethylene conversion by the conversion formula drawn from a 
Mark-Houwink viscosity formula. 

[0153] (4) The molecular weight of the chromatogram by the measurement GPC of the molecular 
weight distribution of binding resin (gel permeation chromatography) is measured the following 
condition. 

[0154] That is, a column is stabilized in a 40-degree C heat chamber, and THF (tetrahydrofuran) 
is passed by the rate of flow 1ml/m as a solvent in the column in this temperature. When a 
sample is resin, what carried out the transparence (130 degrees C, 15 minutes) of the resin by 
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reover, when a sample is a developer, a deveiopi 



the roll mill is used. Moreover, when a sample is a developer, a developer is filtered with 0.2- 
micrometer filter after the dissolution to THF, and the filtrate is used as a sample. 50-200microl 
impregnation of the THF sample solution of the resin adjusted to 0.05 - 0.6% of the weight as 
sample concentration is carried out, and it is measured. In the molecular weight measurement of 
a sample, the molecular weight distribution which a sample has was computed from the relation 
of the opposite numeric value of a calibration curve and the number of counts which were 
produced by several sorts of mono dispersion polystyrene standard samples. As a standard 
polystyrene sample for calibration-curve creation, it is Pressure, for example. Chemical The 
product made from Co. or the molecular weight by the Oriental soda industrial company — 
6x102, 2.1x103, 4x103, 1.75x104, 5.1x104, 1.1x105, 3.9x105, 8.6x105. 2x106, and 4.48x106 A thing 
is used. It is appropriate to use the standard polystyrene sample of about at least ten points. 
Moreover, RI (refractive index) detector is used for a detector. 

[0155] In addition, as a column, it is 103 to 2x106. It is good for example, mu-styragel made from 
Waters to set two or more sets of commercial polystyrene gel columns, in order to measure a 
molecular-weight field accurately. 500,103, 104, and 105 Combination and shodex by Showa 
Denko K.K. The combination of KA-801, and 802, 803 and 804,805,806,807 is desirable. 
[0156] Next, the image formation approach by which the toner of this invention is applied is 
explained below, referring to an accompanying drawing. 

[0157] In the process defined system shown in drawing 5 to a development counter 54-1, 54-2, 
54-3, and 54-4 The developer which has a cyanogen toner, respectively, the developer which 
has a Magenta toner, The developer which has the developer and black toner which have a 
yellow toner is introduced, the electrostatic-charge image formed in the electrostatic latent- 
image support (for example, photo conductor drum) 51 by the magnetic brush development 
method or the nonmagnetic 1 component method is developed, and each color toner image is 
formed on the photo conductor drum 51. 

[0158] Negatives can be developed using a development means as mixed the toner of this 
invention with a magnetic carrier, for example, shown in drawing 6 . It is desirable to develop 
negatives in the condition that the magnetic brush touches the photo conductor drum 63, 
specifically impressing an alternating electric field. As for the distance (distance between S-D) B 
of the developer support (development sleeve) 61 and the photo conductor drum 63, it is good in 
improvement in carrier antisticking and dot repeatability that it is 100-1000 micrometers. If 
narrower than 100 micrometers, supply of a developer will tend to become inadequate, and if 
image concentration becomes low and exceeds 1000 micrometers, the force in which it is inferior 
to dot repeatability, or the line of magnetic force from a magnet S1 restrains a carrier by the 
consistency of a breadth MAG brush becoming low will become weaker, and it will become easy 
to produce carrier adhesion. 

[0159] As for the electrical potential difference (Vpp) between the peaks of an alternating 
electric field, 500-5000V are desirable, 500-1 0000Hz, preferably, it is 500-3000Hz, and a 
frequency (f) can be suitably chosen as a process and it can use it for it, respectively. In this 
case, the wave which changed the triangular wave, the square wave, the sine wave, or the Duty 
ratio as a wave can be chosen variously, and it can use. If applied voltage is lower than 500V, 
sufficient image concentration is hard to be obtained, and the fogging toners of the non-image 
section may be unable to be collected good. When exceeding 50000V, through a magnetic brush, 
an electrostatic image may be disturbed and an image quality fall may be caused. 
[0160] Since a fogging picking electrical potential difference (Vback) can be made low and 
primary electrification of a photo conductor can be lowered by using the binary system 
developer which has the toner charged good, the reinforcement of the photo conductor life can 
be carried out. Although Vback is based also on a development system, less than [ 100V ] is 
more preferably good below 150V. 

[0161] As contrast potential, 200V-500V are preferably used so that image concentration may 
come out enough. 

[0162] Although it is related also to process speed if a frequency is lower than 500Hz, since the 
charge impregnation to a carrier takes place, image quality may be reduced by disturbing carrier 
adhesion or a latent image. If it exceeds 10000Hz, a toner cannot be followed in footsteps to 



[JP,10-186722,A] 



21/35 v 



electric field, but it will be easy to cause an image quality fall. 
[0163] In order to perform development which takes out sufficient image concentration, and is 
excellent in dot repeatability, and does not have carrier adhesion, it is setting preferably contact 
width of face (development nip C) with the photo conductor drum 63 of the magnetic brush on 
the development sleeve 61 to 3~8mm. If it is difficult to satisfy sufficient image concentration 
and dot repeatability good if the development nip C is narrower than 3mm and it is larger than 
8mm, packing of a developer breaks out, actuation of a machine will be stopped and, even in **, 
****** will fully become difficult about carrier adhesion. As the adjustment approach of 
development nip, the distance A of the developer specification-part material 68 and the 
development sleeve 61 is adjusted, or nip width of face is suitably adjusted by adjusting the 
distance B of the development sleeve 61 and the photo conductor drum 63. 
[0164] in the output of a full color image which think especially a halftone as important , the 
object for Magentas , the object for cyanogen , and three or more development counters for 
yellow be use , and it become possible to develop a negatives faithfully to a dot latent image by 
combine with the development system in which especially the digital latent image be formed , 
using the developer and the development approach of this invention , in order for there to be no 
effect of a magnetic brush and not to disturb a latent image . The rate of a high imprint can be 
attained by using this invention toner also in an imprint process, therefore the halftone section 
and the solid section can attain high definition. 

[0165] combining with early high definition-ization furthermore and using the toner of this 
invention — many — the effectiveness of this invention which does not have an image quality 
fall in the copy of several sheets can fully demonstrate. 

[0166] The toner of this invention can be used suitable also for 1 component development. 
Although an example of equipment which develops the electrostatic image formed on 
electrostatic latent-image support is shown, it is not necessarily limited to this. 
[0167] In drawing 7 , 75 is electrostatic latent-image support (photo conductor drum), and 
latent-image formation is accomplished with an electrophotography process means or an 
electrostatic recording means. 74 is toner support (development sleeve) and consists of a 
nonmagnetic sleeve which consists of aluminum or stainless steel. 

[0168] The **** semicircle side of the development sleeve 74 always touches toner **** in a 
toner bottle 71, the toner near [ the ] the development sleeve side is the magnetism of the 
magnetic generating means in a sleeve in a development sleeve side, and/or adhesion 
maintenance of it is carried out by electrostatic force. 

[0169] In this invention, the surface roughness Ra of toner support (micrometer) is set up so 
that it may become 1.5 or less. It is 1.0 or less preferably. Furthermore, it is 0.5 or less 
preferably. 

[0170] Since the count of contact of this toner support and a toner increases while controlling 
the conveyance capacity of a toner particle for toner support to have this surface roughness Ra 
by carrying out to 1.5 or less and carrying out lamination of the toner layer on this toner support, 
and the electrification nature of this toner is also improved, image quality improves in 
multiplication. 

[0171] If the surface roughness Ra of this toner support exceeds 1.5, since the electrification 
nature of about [ that the lamination of the toner layer on this toner support becomes difficult ] 
and a toner will not be improved, improvement in image quality cannot be desired. 
[0172] In this invention, the surface roughness Ra of toner support is equivalent to the center 
line average of roughness height measured using a surface roughness measuring instrument 
(surfboard coder SE-30H, Kosaka Laboratory [, Ltd. ], Ltd. make) based on JIS surface 
roughness "JISB 0601." A 2.5mm part is sampled as measurement die-length a in the direction 
of that center line from a granularity curve, and, specifically, what expressed with micro meter 
(micrometer) the value calculated by the degree type in the center line of this sampling part 
when the direction of the X-axis and longitudinal magnification is expressed with a Y-axis and a 
granularity curve is expressed with y=f (x) is said. 
[0173] 
[Equation 2] 
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[0174] As toner support used for this invention, cylindrical [ which consists, for example of 
stainless steel, aluminum, etc. ], or a belt-like member is used preferably. Moreover, coats, such 
as a metal and resin, may be carried out for a front face if needed, arid the coat of the resin 
which distributed particles, such as resin metallurgy groups, carbon black, and an electrification 
control agent, may be carried out. 

[01 75] By this invention, by setting up the surface migration rate of toner support so that it may 
become 1.05 to 3.0 times to the surface migration rate of electrostatic latent-image support, the 
toner layer on this toner support becomes what has much more good faithful reappearance of an 
electrostatic latent image in order to receive a moderate stirring effect. 

[0176] The surface migration rate of this toner support becomes inadequate [ the stirring effect 
which this toner layer receives to the surface migration rate of electrostatic latent-image 
support as they are less than 1.05 times ], and good image formation cannot be desired. 
Moreover, when developing the image which needs many amounts of toners covering large area, 
such as a solid black image, the toner amount of supply to an electrostatic latent image runs 
short, and image concentration becomes thin. Conversely, when exceeding 3.0, toner fixing to 
degradation of a toner and toner support by mechanical stress is generated and promoted 
besides the various problems caused by superfluous electrification of the toner like the above, 
and it is not desirable. 

[0177] Toner T is stored in the hopper 71 and supplied by the feed zone material 72 to up to a 
development sleeve. As feed zone material, the feed roller which consists of foam, such as a 
porosity elastic body, for example, flexible polyurethane foam etc., is used preferably. Order or 
hard flow is made to rotate this feed roller to a development sleeve with the relative velocity 
which is not 0, with toner supply of a up to [ a development sleeve ], the toner after the 
development on a sleeve (toner non-developed negatives) skins, and picking is also performed. 
Under the present circumstances, when supply and the balance to strip off of a toner are taken 
into consideration, the contact width of face to the development sleeve of a feed roller has 2.0- 
10.0 desirablemm, and its 4.0-6.0mm is more desirable. Although it is obliged to the excessive 
stress to a toner on the other hand and becomes easy to produce the welding and fixing of a 
toner to increase of the condensation by degradation of a toner or a development sleeve, a feed 
roller, etc., since it excels in a fluidity and a mold-release characteristic and has durable stability, 
the toner used for the method of developing this invention is preferably used also in the 
developing-negatives method for having this feed zone material. Moreover, the brush member 
which consists of resin fiber, such as nylon and rayon, may be used as feed zone material. In 
addition, although these feed zone material is very effective in the 1 component development 
approach which uses the nonmagnetic monocomponent toner which cannot use magnetic 
restraint, you may use it for the 1 component development approach which uses magnetic 
monocomponent toner. 

[0178] The toner supplied on the development sleeve is applied to a thin layer and homogeneity 
by specification-part material. Toner lamination specification-part material is doctor blades 
which set a development sleeve and a fixed gap and are arranged, such as a metal blade and a 
magnetic blade. Or the rigid-body roller and sleeve which used a metal, resin, a ceramic, etc. 
instead of may be used, and a magnetic generating means may be put into those interior. [ a 
doctor blade ] 

[0179] Moreover, the elastic body like the elastic blade for carrying out pressure-welding 
spreading of the toner as specification-part material of toner lamination or an elastic roller may 
be used. For example, fixed maintenance of the base which is the upper edge part side is carried 
out at the developer container 71 side, and the elastic blade 73 resists the elasticity of a blade, 
bends a lower edge part side to the forward direction or hard flow of the development sleeve 74, 
changes it into a condition, and makes a blade inside side (the case of hard flow external surface 
side) contact sleeve 74 front face with moderate elastic press in drawing 7 . According to such 
equipment, also to environmental fluctuation, it is stable and a precise toner layer is obtained. 
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Although the reason is not necessarily clear, since it is compulsorily rubbed against a 
development sleeve front face with this elastic body, it is guessed. because electrification is 
performed in the condition same related always as change of the behavior by the environmental 
variation of a toner. 

[0180] Although electrification tends to become superfluous on the other hand and it is easy to 
weld a toner on a development sleeve or an elastic blade, since it excelled in the mold-release 
characteristic and frictional electrification nature is stable, the toner used for this invention is 
used preferably. 

[0181] It is desirable to choose as this elastic body the quality of the material of the frictional 
electrification sequence which was suitable for the desired polarity to electrify a toner, and 
silicone rubber, polyurethane rubber, the synthetic-resin elastic body; stainless steel like the 
rubber elasticity object; polyethylene terephthalate like NBR, steel, and the metal elastic body 
like phosphor bronze can be used. Moreover, you may be those complex. 

[0182] Moreover, when endurance is required of an elastic body and toner support, what stuck or 
carried out coating spreading so that a metal elastic body might be hit in resin or rubber at the 
sleeve contact section is desirable. 

[0183] Furthermore, the organic substance and an inorganic substance may be added in an 
elastic body, melting mixing may be carried out, and you may make it distribute. For example, the 
electrification nature of a toner is controllable by adding a metallic oxide, a metal powder, the 
ceramics, a carbon allotrope, a whisker, an inorganic fiber, a color, a pigment, a surfactant, etc. 
Especially, in the case of molding objects, such as rubber and resin, also making metallic-oxide 
impalpable powder, such as a silica, an alumina, a titania, tin oxide, an oxidization zirconia, and a 
zinc oxide, carbon black, the electric charge control agent generaljy used for a toner contain has 
a desirable elastic body. 

[0184] Also furthermore, by impressing direct-current electric field and/or alternating current 
electric field to the development blade which is specification-part material, the feed roller which 
is feed zone material, and a brush member It unfolds, since [ to a toner ] it is an operation, it 
sets at least to the specification part on a development sleeve, and improve more, set at least to 
a feed zone, a toner supply/Skins, and homogeneity thin layer spreading nature and homogeneity 
electrification nature are made more smoothly than **, and can obtain achievement and the 
good image of sufficient image concentration. 

[0185] 0.1 or more kg/m of 0.5 - 12 kg/m of the contact pressure force of this elastic body and 
toner support is still more preferably effective 0.3 to 25 kg/m preferably as a linear pressure of 
the direction of a bus-bar of toner support. This is enabled to unfold condensation of a toner 
effectively and it becomes possible to start the amount of electrifications of a toner in an 
instant. When the contact pressure force is smaller than 0.1 kg/m, homogeneity spreading of a 
toner becomes difficult, and the amount distribution of electrifications of a toner becomes 
broadcloth, and causes fogging and scattering. Moreover, if the contact pressure force exceeds 
25 kg/m, it is not desirable that a big pressure is applied to a toner, a toner deteriorates or the 
aggregate of a toner occurs etc. Moreover, it is not desirable in order to require torque big in 
order to make toner support drive. 

[0186] The gap alpha of electrostatic latent-image support and toner support is set as 50-500 
micrometers, and, as for the gap of a doctor blade and toner support, being set as 50-400 
micrometers is desirable. 

[0187] Although it is most desirable that it is thinner than the gap alpha of electrostatic latent- 
image support and toner support as for the thickness of the toner layer on toner support, a part 
may regulate the thickness of a toner layer to extent which touches electrostatic latent-image 
support among the ears of the toner of a large number which constitute a toner layer by the 
case. 

[0188] On the other hand, to toner support, by impressing an alternating electric field between 
electrostatic latent-image support by bias power supply 76, migration of the toner from toner 
support to electrostatic latent-image support can be made easy, and a still better image can be 
obtained. It is preferably good 200-3000V, and to use Vpp of an alternating electric field by 300- 
2000V still more preferably more than 100V. Moreover, a wave in case [ this ] 500-5000Hz f 
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[ 1000-3000Hz ] is preferably used by 1500-3000Hz still more preferably can apply waves, such 
as a square wave, a sine wave, a sawtooth wave, and a triangular wave. Moreover, the 
unsymmetrical AC bias from which forward, a reverse electrical potential difference, and time 
amount differ can also bemused. Moreover, it is also desirable to superimpose direct-current bias. 

[0189] In drawing 5 , the electrostatic latent-image support 51 is a photoconductor drum or a 
sensitization belt with a-Se, Cds, Zn02 and OPC, and a photoconduction insulating material 
layer like a-Si. The electrostatic latent-image support 51 rotates in the direction of an arrow 
head with the driving gear which is not illustrated. 

[0190] As electrostatic latent-image support 51, the photo conductor which has an amorphous 
silicon sensitization layer or an organic system sensitization layer is used preferably. 
[0191] You may be the functional discrete-type sensitization layer which the monolayer mold 
with which a sensitization layer contains the matter which has the charge generating matter and 
charge transportability ability in the same layer as an organic sensitization layer is sufficient as, 
or uses a charge generating layer as a component for a charge transportation layer. A charge 
generating layer and the laminating mold sensitization layer of the structure by which the 
laminating is subsequently carried out in the order of a charge transportation layer are one of 
the desirable examples on a conductive base. 

[0192] Polycarbonate resin, polyester resin, and acrylic resin have [ especially the binding resin 
of an organic sensitization layer ] imprint nature and good cleaning nature, and poor cleaning, the 
welding of the toner to a photo conductor, and filming of an external additive cannot happen 
easily. 

[0193] At an electrification process, there are a method which is non-contact in the 
electrostatic latent-image support 51 which uses a corona-electrical-charging machine, and a 
method of the contact mold using a roller etc., and anything is used. As shown in drawing 5 for 
the formation of efficient homogeneity electrification, simple-izing, and low ozone generating, the 
thing of a contact method is used preferably. 

[0194] The electrification roller 52 considers rodding 52b of a core, and conductive elastic layer 
52a in which the periphery was formed as a basic configuration. The electrification roller 52 has 
thrust in the 51st page of electrostatic latent-image support, and a pressure welding is carried 
out to it, and it carries out follower rotation with rotation of the electrostatic latent-image 
support 51. 

[0195] When alternating voltage is **0.2-**1.5kV for 0.5 - 5kVpp and an alternating current 
frequency when that to which the contact pressure of a roller is 5 - 500 g/cm, and 
superimposed alternating voltage on direct current voltage as desirable process conditions when 
using an electrification roller is used, and 50Hz - 5kHz and direct current voltage use only direct 
current voltage, direct current voltage is **0.2-**5kV. 

[0196] There are an approach using an electrification blade as other electrification means and an 
approach using a conductive brush. These contact electrification means are effective in the high 
voltage becoming unnecessary or generating of ozone decreasing. 

[0197] As the electrification roller as a contact electrification means, and the quality of the 
material of an electrification blade, conductive rubber is desirable and may prepare a mold- 
release characteristic coat in the front face. As a mold-release characteristic coat, nylon system 
resin, PVDF (polyvinylidene fluoride), PVDC (polyvinylidene chloride), etc. are applicable. 
[0198] The toner image on electrostatic latent-image support is imprinted by the middle imprint 
object 55 with which the electrical potential difference (for example, **0.1-**5kV) is impressed. 
An electrostatic latent-image support front face is cleaned with a cleaning means 59 to have a 
cleaning blade 58. 

[0199] The middle imprint object 55 is set to pipe-like conductive rodding 55b from elastic body 
layer 55a of resistance, while forming in the peripheral face. What performed conductive plating 
to the pipe of plastics is sufficient as rodding 55b. 

[0200] Elastic body layer 55a of inside resistance is the layer of the solid or foaming texture 
which carried out combination distribution of the conductive grant material like carbon black, a 
zinc oxide, the tin oxide, and silicon carbide, and adjusted the electric resistance value (volume 
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resistivity) to spring materials, such as silicone rubber, Teflon rubber, chloroprene rubber, 
polyurethane rubber, and EPDM (3 yuan copolymer of ethylene propylene diene), at resistance in 
105-1011 ohm-cm. 

[0201] The bearing of the middle imprint object 55 is carried out in parallel to the electrostatic 
latent-image support 51, it is contacted in the inferior-surface-of-tongue section of the 
electrostatic latent-image support 51, is arranged, and rotates to the counterclockwise rotation 
of an arrow head with the same peripheral velocity as the electrostatic latent-image support 51. 
[0202] The middle imprint of the toner image of the 1st color by which formation support was 
carried out in the field of the electrostatic latent-image support 51 is carried out one by one to 
the external surface of the middle imprint object 55 by the electric field formed in the imprint nip 
region on the impression imprint bias to the middle imprint object 55 by the process in which the 
imprint nip section which the electrostatic latent-image support 51 and the middle imprint object 
55 touch is passed. 

[0203] The front face of the middle imprint object 55 is cleaned after the imprint of the toner 
image to record material by the need with the cleaning means 60 which can be detached and 
attached freely. When a toner image is on a middle imprint object, the cleaning means 60 is 
separated from a middle imprint body surface so that a toner image may not be disturbed. 
[0204] Carry out a bearing in parallel to the middle imprint object 55, the inferior-surface-of- 
tongue section of the middle imprint object 55 is made to contact, an imprint means is arranged, 
and the imprint means 57 is for example, an imprint roller or an imprint belt, and is rotated to the 
clockwise rotation of an arrow head with the same peripheral velocity as the middle imprint 
object 55. The imprint means 57 may be arranged so that the direct middle imprint object 55 may 
be contacted, and it may be arranged so that a belt etc. may contact between the middle imprint 
object 55 and the imprint means 57. 

[0205] In the case of an imprint roller, rodding 57b of a core and conductive elastic layer 57a in 
which the periphery was formed are considered as a basic configuration. 

[0206] It is possible to use a common ingredient as a middle imprint object and an imprint roller. 
While being able to mitigate the applied voltage to an imprint roller by setting up smaller the 
volume resistivity value of the elastic layer of an imprint roller and being able to form a good 
toner image on imprint material rather than the volume resistivity value of the elastic layer of a 
middle imprint object, coiling round on the middle imprint object of imprint material can be 
prevented. It is especially desirable that the volume resistivity value of the elastic layer of a 
middle imprint object is especially 10 or more times from the volume resistivity value of the 
elastic layer of an imprint roller. 

[0207] For example, conductive elastic layer 57b of the imprint roller 57 is built with about 
[ volume-resistivity 106-1 01 Oohmcm ] elastic bodies which distributed electric conduction 
material, such as carbon, such as a polyurethane and ethylene-propylene-diene system ternary 
polymerization object (EPDM). Bias is impressed to rodding 57a according to the constant 
voltage power supply. As bias conditions, **0.2-**10kV is desirable. 

[0208] Since the toner of this invention is excellent in cleaning nature, it cannot produce filming 
easily on electrostatic latent-image support. Furthermore, even if it performs several multi-sheet 
durability test, since the toner of this invention has little flasking on the toner particle front face 
of an external additive, good image quality can be maintained over a long period of time rather 
than the conventional toner. Especially, the cleaning means like a cleaning blade removes the 
transfer residual toner on electrostatic latent-image support or a middle imprint object, and it is 
preferably used for the image formation equipment which has the so-called reuse device in 
which this collected transfer residual toner is used again. 

[0209] Subsequently, it is fixed to the toner image on the record material 56 by the heating 
pressurization fixing means. Although the hot calender roll method which considers the 
pressurization roller of the elastic body by which the pressure welding was carried out as a 
heating pressurization fixing means with the heating roller, this, and thrust which built in heating 
elements, such as a halogen heater, as a basic configuration, and the method ( drawing 2 , 3) 
which carries out heating fixing at a heater through a film are held, since it excels to fixable and 
offset-proof nature, the heating pressurization fixing means like the above and good matching 
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are shown in the toner of this invention. 
[0210] 

[Example] Hereafter, although a concrete example explains this invention, this invention is not 
limited to these at all. 

[021 1] The contents of the wax component used for this invention are summarized in Table 1 
with the measurement result of DSC, and the measurement result of GPC. 

[0212] namely, the higher alcohol of C50 — 75wt(s)% — the higher fatty acid of the polyethylene 
wax A and C50 to contain — 67wt(s)% — they are the wax C which uses the higher alcohol of 
the polyethylene wax B and C22 to contain as a principal component, and the wax E (for toner 
addition) obtained from the pyrolysis of polypropylene. 
[0213] 
[Table 1] 
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[0214] [The example 1 of manufacture of a resin constituent] 

In the four composition opening flask of a low-molecular-weight polymer (A-1), 46 mol % of 
isophthalic acid, 5.0 mol % of trimellitic anhydride, and said (**) — 31 mol (PO-BPA) % of 
propylene oxide adducts which is the bisphenol derivative shown by the formula — The 
temperature up was carried out to 220 degrees C, having thrown the organic tin compound little 
as a dehydration catalyst into 15 mol (EO-BPA) %, trimethylol propane 3.0mol%, and the list of 
these ethylene oxide adducts, and carrying out aeration of the nitrogen into a flask, dehydration 
condensation polymerization was performed, and the low-molecular-weight polymer (A~1) was 
obtained. 

[0215] When the obtained low-molecular-weight polymer (A-1) was analyzed, for 8,400 and 
number average molecular weight (Mn), 3,500 and peak molecular weight (PMw) were [ weight 
average molecular weight (Mw) / 58 degrees C and the hydroxyl value of 4,600 and glass 
transition temperature (Tg) ] 5.1 mgKOH/g. 

[0216] 43 mol % and 2.0 mol [ of trimellitic anhydride ] %, PO-BPA of synthetic isophthalic acid 
of low-molecular-weight polyester (B-1) 30-mol%, EO-BPA Except having considered as 20- 
mol% and trimethylol propane 5.0mol%, it carried out like composition of said low-molecular- 
weight polymer (A-1), and low-molecular-weight polyester (B-1) was obtained. 
[0217] When the obtained low-molecular-weight polyester (B-1) was analyzed, the hydroxyl 
values were 30.9 mgKOH/g at Mw=8,700, Mn=4,300, PMw=5,900, and Tg=23 degree C. 
[0218] Preliminary mixing of the low-molecular-weight polymer (A-1) 60 weight section ground 
so that a mesh with a manufacture diameter [ of a resin constituent (I) ] of 1mm might be 
passed, the low-molecular-weight polyester (B-1) 40 weight section, and said low-molecular- 
weight wax A(structure expression represented is higher-alcohol system wax of CH3 (CH2) 
48CH20H) 5 weight section was carried out with the Henschel mixer. 
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[0219] next, mean flow-time becomes the 2 shaft kneading machine set up so that the kneading 
temperature of this resin mixture might become 140 degrees C using a quantum feeder about 
the resin mixture which carried out preliminary mixing previously for 15 minutes — as — the 
/ rate of the specified quantity — continuous — supplying — melting and kneading — it mills. At 

this time, from the first vent-port prepared in this 2 shaft kneading machine, the volatile matter 
in resin is removed under vacuum, next, from the second vent-port, the metering pump was 
used, the TOREJIN isocyanate (TDI) of the specified quantity was supplied continuously, and the 
reaction was advanced. After cooling and solidification, the obtained resin constituent was 
ground and was used as the resin constituent (I). 

[0220] When this resin constituent for toners (I) was analyzed, the hydroxyl values of a with a 
molecular weight of 50,000 or less low molecular weight constituent of THF insoluble matter 
were 3.1 mgKOH/g 1 1wt(s)% in Mw= 10,000, Mn=2,600, and PMw=4,700. Moreover, when the 
component analysis of the amount component of macromolecules exceeding molecular weight 
50,000 was carried out, it was checked that they are polyester and the reactant of TDI. 
[0221] [The example 2 of manufacture of a resin constituent] 

37 mol % and 13 mol [ of terephthalic acids ] %, PO-BPA of synthetic isophthalic acid of a low- 
molecular-weight polymer (A-2) 47-mol %, a diethylene glycol Except having considered as 
three-mol%, it carried out like composition of said low-molecular-weight polymer (A~1), and the 
low-molecular-weight polymer (A-2) was obtained. 

[0222] When the obtained low-molecular-weight polymer (A-2) was analyzed, Mw=7,600, 
Mn=3,400, PMw=4,400 and Tg=57 degree C, and a hydroxyl value were 4.0 mgKOH/g. 
[0223] Except having considered as the manufacture above-mentioned low-molecular-weight 
polymer (A-2) 60 weight section of a resin constituent (II), and the low-molecular-weight 
polyester (B-1) 40 weight section, it carried out like manufacture of said resin constituent (I), 
and the resin constituent for toners (II) was obtained. 

[0224] When this resin constituent for toners (II) was analyzed, the hydroxyl values of a with a 
molecular weight of 50,000 or less low molecular weight constituent of THF insoluble matter 
were 3.4 mgKOH/g 9.3wt(s)% in Mw=9,800, Mn=2,500, and PMw=4,500. Moreover, when the 
component analysis of the amount component of macromolecules exceeding molecular weight 
50,000 was carried out, it was checked that they are polyester and the reactant of TDI. 
[0225] [The example 3 of manufacture of a resin constituent] 

After nitrogen fully permuted the inside of a container, supplying and agitating the xylene 300 
weight section in the synthetic glass autoclave of a low-molecular-weight polymer (A~3), it 
sealed and the temperature up was carried out to 200 degrees C. 

[0226] After the mixed liquor of the styrene 88 weight section, the acrylic-n-butyl 12 weight 
section, and the G tert~butyl peroxide 2 weight section was dropped over 2.5 hours, maintaining 
a pressurization reflux condition at this temperature, held for 1 hour, the polymerization was 
made to complete, and the low-molecular-weight polymer (A-3) was obtained. 
[0227] When the obtained low-molecular-weight polymer (A-3) was analyzed, Mw=8,500, 
Mn=4,300, PMw=7,000 and Tg=60 degree C, and a hydroxyl value were 0.3 mgKOH/g. 
[0228] 44 mol %, PO-BPA of synthetic isophthalic acid of low-molecular-weight polyester (B-2) 
23-mol %, a diethylene glycol 30-mol %, trimethylol propane Except having considered as 3.0- 
mol%, it carried out like composition of said low-molecular-weight polymer (A-1), and low- 
molecular-weight polyester (B-2) was obtained. 

[0229] When the obtained low-molecular-weight polyester (B-2) was analyzed, Mw=8,200, 
Mn=4,400, PMw=6,000 and Tg=20 degree C, and a hydroxyl value were 28.5 mgKOH/g. 
[0230] the inside of the four manufacture opening flask of a resin constituent (III) — the xylene 
300 weight section, the above-mentioned low-molecular-weight polymer (A-3) 60 weight section, 
and the low-molecular-weight polyester (B-2) 40 weight section — said wax component B 
(structure expression represented is higher-fatty-acid system wax of CH3 (CH2)48COOH) 5 
weight section was supplied further. It agitated carrying out a temperature up and the above- 
mentioned resin constituent was dissolved in the xylene. The xylene solution which contains the 
diphenylmethane diisocyanate (MDI) 5 weight section under xylene reflux was dropped. Churning 
was continued after dropping termination for further 1 hour, the reaction was ended, the solvent 



[JP,10-186722,A] 



28/35 v 



was distilled off, and the resin constituent (III) for toners was obtained. 

[0231] When this resin constituent (HI) for toners was analyzed, the hydroxy I values of a with a 
molecular weight of 50,000 or less low molecular weight constituent of THF insoluble matter 
were 8.9 mgKOH/g 8.1wt(s)% in Mw= 12,000, Mn=3,000, and PMw=7,000. Moreover, when the 
component analysis of the amount component of macromolecules exceeding molecular weight 
50,000 was carried out, it was checked that they are polyester and the reactant of MDI. 
[0232] [The example 4 of manufacture of a resin constituent] 

Except using the synthetic styrene 75 weight section of a low-molecular-weight polymer (A~4), 
the acrylic-acid-n-butyl 18 weight section, the maleic-acid monobutyl 7 weight section, and the 
G tert-butyl peroxide 2 weight section, it carried out like composition of said low-molecular- 
weight polymer (A-3), and the low-molecular-weight polymer (A~4) was obtained. 
[0233] When the obtained low-molecular-weight polymer (A-4) was analyzed, Tg=59 degree C 
and a hydroxyl value were 2.6 mgKOH/g in Mw=9,000, Mn=5,200, and PMw=6,700. 
[0234] The resin constituent for toners (IV) was obtained like manufacture of said resin 
constituent (III) except having used said low-molecular-weight polymer (A-4) instead of the 
manufacture low-molecular-weight polymer (A-3) of a resin constituent (IV). 
[0235] When this resin constituent for toners (IV) was analyzed, the hydroxyl values of a with a 
molecular weight of 50,000 or less low molecular weight constituent of THF insoluble matter 
were 14.8 mgKOH/g 6.7wt(s)% in Mw= 13,000, Mn=2,800, and PMw=6,800. Moreover, when the 
component analysis of the amount component of macromolecules exceeding molecular weight 
50,000 was carried out, it was checked that they are polyester and the reactant of MDI. 
[0236] [The example 1 of manufacture of the resin constituent for a comparison] 
The resin constituent for a comparison (i) as well as said resin constituent (III) was obtained 
except making the addition of dropped MDI into 2 weight sections, using said wax component 
(structure expression represented being higher-alcohol system wax of CH3 (CH2)1 8CH20H) 5 
weight section as a manufacture wax component of the resin constituent for a comparison (i). 
[0237] When this resin constituent for a comparison (i) was analyzed, the hydroxyl values of a 
with a molecular weight of 50,000 or less low molecular weight constituent of THF insoluble 
matter were 22.0 mgKOH/g 2.4wt(s)% in Mw=9,400, Mn=2,900, and PMw=7,000. 
[0238] [The example 2 of manufacture of the resin constituent for a comparison] 
In the four manufacture opening flask of the resin constituent for a comparison (ii), the xylene 
250 weight section, the above-mentioned low-molecular-weight polymer (A~4) 60 weight section, 
and the low-molecular-weight polyester (B-2) 40 weight section were supplied, and the resin 
constituent for a comparison (ii) as well as said resin constituent (III) was obtained. 
[0239] When this resin constituent for a comparison (ii) was analyzed, the hydroxyl values of a 
with a molecular weight of 50,000 or less low molecular weight constituent of THF insoluble 
matter were 22.9 mgKOH/g 7.7wt(s)% in Mw= 1 1,000, Mn=3,100, and PMw=6,600. 
[0240] The example of comparison manufacture is stated to the example of manufacture of the 
toner of [example of example of toner manufacture, and comparison manufacture] this invention, 
and a list. 
[0241] 

Example 1 of manufacture of a toner Resin constituent obtained in the example of manufacture 
of - resin (I) The 100 weight sections - magnetic particle powder (a globular shape, 0.25 
micrometers, bulk density =0.88 g/cm3) 

The 100 weight sections Wax D given in the - aforementioned table 1 Two weight sections - 
negative electric charge nature control agent (monoazo iron complex shown with the following 
structure expression) Two weight sections [0242] 
[Formula 8] 
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[0243] Melting kneading of the above-mentioned mixture was carried out by the 2 shaft extruder 
heated by 130 degrees C, coarse grinding of the cooled kneading object was carried out with the 
hammer mill, the coarse-grinding object was pulverized with the jet mill, the obtained pulverizing 
powder was classified with the fixed wall type pneumatic elutriation machine, and classification 
powder was generated. Furthermore, classification removal of superfines and the coarse powder 
was strictly carried out to coincidence with the hyperfractionation classifier (elbow jet classifier 
by Nittetsu Mining Co., Ltd.) which used the Coanda effect for the obtained classification 
powder, and the negative electrification nature magnetism toner classification powder whose 
weighted mean particle size (D4) is 6.4 micrometers was obtained. 
[0244] After carrying out dimethyldichlorosilane processing with this magnetic toner 
classification powder 100 weight section, hexamethyldisilazane treatment was carried out, the 
hydrophobic silica pulverized coal (BET specific surface area=300m2/g) 1.2 weight section which 
subsequently performed dimethyl silicone oil processing was blended dryly with the Henschel 
mixer, and the toner (1) of this invention was obtained. 

[0245] Toner [ of this invention ] (2) - (4) and the toner for a comparison (1) were obtained like 
the example 1 of manufacture of the aforementioned toner except having used the resin 
constituent for a comparison (i) obtained in resin constituent (II) obtained by the examples 2-4 
of toner manufacture, and the list in the examples 2-4 of manufacture of the example of toner 
comparison manufacture 1 aforementioned resin constituent - (IV), and the example 1 of 
comparison manufacture. 

[0246] The toner for a comparison (2) was obtained like said example 1 of toner manufacture 
using the resin constituent (ii) 100 weight section for a comparison obtained in the example 2 of 
comparison manufacture of example of toner comparison manufacture 2 resin, the wax B5 weight 
section given in said table 1, the wax D 2 weight section and the magnetic particle powder 100 
weight section further used in the example 1 of manufacture of said toner, and the negative 
electric charge control agent 2 weight section. 

[0247] Many properties of toner [ of this invention obtained above ] (1) - (4) and the toner for a 
comparison (1), and (2) were summarized in Table 2. 



[0248] 
[Table 2] 
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[0249] The image formation equipment used for the example 1 of a comparison and 2 this 
example is explained to examples 1-4 and a list. In this example, commercial laser beam printer 
LBP-PX (Canon make) was set up and used for the following conditions. 

[0250] One desirable example of image formation equipment is explained referring to drawing 1 - 
drawing 3 . 

[0251] The equipment of the reversal development which develops the negative (negative 
polarity) latent image on a photo conductor using a negative (negative polarity) toner is made 
into an example, and this example explains it. 

[0252] Drawing 1 is the rough explanatory view of the cross section of the laser beam printer 
applied to this invention. 

[0253] The OPC photo conductor drum 10 (diameter of 24mm) rotates in the direction of an 
arrow head, and it is charged in homogeneity so that umbra potential (Vd) may be set to -600V 
with the electrification roll 11. Next, exposure is performed in the image section by the aligner 
14, and the electrostatic latent image whose bright section potential (V1) is -150V is formed. 
Having set the gap (300 micrometers) as non-contact for the developer layer on the photo 
conductor drum 10 and the toner support 16 (magnet 17 endocyst), and impressing AC bias (f= 
1800Hz, Vpp=1400V) and direct-current bias (Vdc=-400V) to the toner support 16 with the bias 
impression means V, the image section was developed by NEGATONA and the toner image was 
formed in photo conductor drum lifting. The toner which imprinted the toner on record material 
with the transfer roller 19, and remained this obtained toner image on the photo conductor front 
face is cleaned with a cleaner 13. On the other hand, since the toner image on the record 
material P is established with the heating anchorage device H, heating fixing processing of the 
record material P separated from the photo conductor drum 10 is carried out. The above 
process is repeated and image formation is performed. At this time, the total pressure between 
130 degrees C and the heating object 21-pressurization roller 23 set nip of 6kg, a pressurization 
roller, and a film to 3mm, and the skin temperature of 21 d of thermometry components of the 
heating object 21 of the heating anchorage device H used the heat-resistant polyimide film with 
a thickness of 50 micrometers which has the mold release layer of low resistance which made 
the contact surface with record material distribute the conductive matter to PTEF for the. fixing 
film 22. 

[0254] Under the ordinary temperature normal-relative-humidity (25-degree-C, 60%Rh) 
environment, the print-out trial was continuously performed over 6,000 sheets, supplying the 
toner concerning this invention, and the toner for a comparison at the print-out rate for four 
sheet (A4 size)/, and the obtained image was evaluated by the above setups about the following 
item. Moreover, matching with the image formation equipment and the toner which were used for 
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coincidence was also evaluated. 
[0255] [Print-out image evaluation] 

**1** The image concentration maintenance at the time of 10,000-sheet print-out termination 
estimated in the image concentration usual regular paper for copying machines (75 g/m2). In 
addition, image concentration measured relative concentration [ as opposed to the print-out 
image of the white part of 0.00 in manuscript concentration ] using the "Macbeth reflection 
density meter" (made in Macbeth). 
[0256] 

O : it is very fitness (1.40 or more). 
O : good (1.35 or more and less than 1.40) 
** : usually (1.00 or more and less than 1.35) 
x: It is bad. (less than 1.00) 

[0257] **2** A pattern which shows in dot repeatability drawing 4 was printed out, and the dot 

repeatability was evaluated. 

[0258] 

O : it is very fitness (two or less deficits / 100 pieces). 

O : good (3-5 deficits / 100 pieces) 

** : usually (6-10 deficits / 100 pieces) 

x: It is bad. (1 1 or more deficits / 100 pieces) 

[0259] **3** From the difference of the whiteness degree of the white part of the print-out 
image measured by image fogging "RIFUREKUTO meter" (Tokyo Denshoku Co., Ltd. make), and 
the whiteness degree of a transfer paper, fogging concentration (%) was computed and image 
fogging was evaluated. 
[0260] 

O : it is very fitness (less than 1.5%). 
O : good (1.5% or more, less than 2.5%) 
** : usually (2.5% or more, less than 4.0%) 
x: It is bad. (4.0% or more) 

[0261] **4** Fixable fixable one applied the load of 50 g/m2, carried out rubbing of the fixing 
image in gentle thin paper, and, evaluated it by the decreasing rate (%) of the image concentration 
in rubbing order. 
[0262] 

O : it is very fitness (less than 5%). 
O : good (5% or more, less than 10%) 
** : usually (10% or more, less than 20%) 
x: It is bad. (20% or more) 

[0263] **5** Offset-proof **** offset nature printed out the sample image of about 5% of image 
side moments, and evaluated extent of the dirt on the image of 3000 sheets after by viewing. 
[0264] 

O : it is very fitness (un-generating). 

O : good (it hardly generates) 

** : usually (there is little effect on an image) 

x: It is bad. (remarkable) 

[0265] [Image formation equipment matching evaluation] 

**1** Viewing estimated the situation of fixing of the residual toner to a development sleeve 
front face, and the effect on a print-out image after matching print-out test termination with a 
development sleeve. 
[0266] 

O : it is very fitness (un-generating). 
O : good (it hardly generates) 

** : usually (although there is fixing, there is little effect on an image) 
x: It is bad. (there is much fixing and it produces image nonuniformity) 

[0267] **2** Viewing estimated the blemish of a matching photo conductor drum front face with 
a photoconductor drum, and the effect of the generating situation and print-out image on fixing 
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of a residual toner. 
[0268] 

O : it is very fitness (un-generating). 

O : good (although generating of a blemish is seen slightly, there is no effect on an image) 

** : usually (although there are fixing and a blemish, there is little effect on an image) 

x: It is bad. (there is much fixing and it produces a vertical stripe-like image defect) 

[0269] **3** The situation of a matching fixing roller front face with an anchorage device was 

observed, and the endurance was evaluated. 

[0270] (1) Viewing estimated the blemish of the fixing film front face after front-face nature 

print-out test termination, and the situation of generating which can be deleted. 

[0271] 

O : it is very fitness (un-generating). 
O : good (it hardly generates) 

**: — usually — (a blemish — it can delete and the effect on an image has little ******) 
x: It is bad. (remarkable) 

[0272] (2) Viewing estimated the fixing situation of the residual developer on the fixing film after 
the fixing situation print-out test termination of a residual developer, or the front face of a fixing 
roller. 
[0273] 

O : it is very fitness (un-generating). 
O : good (it hardly generates) 

** : usually (although there is fixing, there is little effect on an image) 
x: It is bad. (remarkable) 

[0274] The above result was summarized in Tables 3 and 4. 

[0275] 

[Table 3] 
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[0276] 
[Table 4] 



[JP.10-186722.A] 



33/35 X— v 



* « & ^ iTT »f >/ffffi-E 



















<n& T^J 




*y 






«B T7\J ^ 










^J^^ 3 


o 


© 


o 


o 




o 


o 


o 


o 




X 


A 


A 


X 




A 


X 


X 


A 



[0277] The toner (V) and the toner (iii) for a comparison of this invention were obtained like the 
example 1 of manufacture of a toner, and the example 1 of comparison manufacture of a toner 
except having used the carbon black (BET specific surface area=55m2/g) 10 weight section for 
the example 5 of manufacture of a toner, and the list instead of the example of comparison 
manufacture 3 magnetic-particle powder 100 weight section of a toner. 

[0278] Many properties of the toner (V) of this invention and the toner (iii) for a comparison 
acquired above were summarized in Table 5. 
[0279] 
[Table 5] 
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[0280] Seven weight sections and the resin coat magnetism ferrite carrier (mean diameter = 55 
micrometers) 93 weight section were respectively mixed for the above-mentioned toner (V) and 
the toner (iii) for a comparison, and the binary system developer for magnetic brush development 
(A) and the developer for a comparison (a) were prepared. 

[0281] The image formation equipment used for example of comparison 3 this example is 
explained to an example 5 and a list. 

[0282] The equipment of the reversal development which has a middle imprint object is made 
into an example, and this example explains it. 

[0283] Drawing 5 is the rough explanatory view of the cross section of the color copying 
machine applied to this invention. 

[0284] The photo conductor drum 51 has sensitization layer 51b which has an organic light semi- 
conductor on base material 51a, and is electrified in the surface potential of abbreviation-600V 
on the photo conductor drum 51 with the electrification roller 52 (conductive elastic layer 52a, 
rodding 52b) which rotates in the direction of an arrow head, and opposes and carries out 
contact rotation. The electrostatic image whose exposure section potential is -100V and whose 
umbra potential is -600V is formed by making exposure 53 turn on and off according to digital 
image information on a photo conductor by the polygon mirror. The reversal development 
approach was used on the photo conductor 51 using two or more development counters 54-1, 
54-2, 54-3, or 54-4, and the toner image was obtained. This toner image is imprinted on the 
middle imprint object 55 (elastic layer 55a, rodding 55b as a base material), and the color pile 



[JP,10-186722,A] 



34/35 $? 



development image of four colors is formed on the middle imprint oFject 55. The imprint material 
toner on a photo conductor 51 is recovered in the ** toner bottle 59 by the cleaner member 58. 
[0285] The middle imprint object 55 coated elastic layer 55b which distributed the electric 
conduction grant member of carbon black enough in nitril-butadiene rubber (NBR) on pipe-like 
rodding 55b. The degree of hardness of this coat layer 55b was 30 degrees based on "JIS K- 
6301", and the volume resistivity values were 109 ohm-cm. An imprint current required for the 
imprint to the middle imprint object 55 from a photo conductor 51 is about SmicroA, and this was 
obtained by giving +500V on rodding 55b from a power source. 

[0286] It has elastic layer 57a generated by coating with the outer diameter of 20mm of the 
imprint roller 57 what distributed the conductive grant member of carbon enough in the foam of 
an ethylene-propylene-diene system ternary polymerization object (EPDM) with a diameter of 
10mm on rodding 57b. The volume resistivity values of elastic layer 57a are 106 ohm-cm, and 
the degree of hardness of the criteria of "JIS K-6301" used what shows the value of 35 
degrees. The electrical potential difference was impressed to the imprint roller, and the imprint 
current of 15microA was passed. 

[0287] The anchorage device of a hot calender roll method without an oil spreading function was 
used for the heating anchorage device H. At this time, the top tread roller and the lower roller 
used what has the surface layer of fluorine system resin, and the diameter of a roller was 60mm. 
Moreover, fixing temperature set 160 degrees C and nip width of face as 7mm. 
[0288] Under the ordinary temperature normal-relative-humidity (25-degree-C, 60%RH) 
environment, supplying serially each of a developer (A) and the developer for a comparison (a) at 
the print-out rate for six sheet (A4 size)/, the print-out trial was performed by the continuous 
mode (namely, mode in which consumption of a toner is promoted without stopping a 
development counter) in monochrome, and the obtained print-out image was evaluated by the 
above setups about the below-mentioned item. 

[0289] Moreover, it evaluated also about matching of the image formation equipment used for 
coincidence, and the above-mentioned developer. 

[0290] In addition, the ** toner collected by cleaning was conveyed to the development counter 

according to the reuse device, and carried out the reuse. 

[0291] The above evaluation result is summarized in Tables 6 and 7. 

[0292] 



[Table 6] 
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[0293] 
[Table 7] 
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[0294] 

[Effect of the Invention] As explained above, according to this invention, by specifying each 
component which constitutes binding resin, it has the good temperature field which can be 
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>d in dot reappearance, and the stable good tone 



established, and excelled in dot reappearance, and the stable good toner image without fogging 
was able to be formed over the long period of time. 
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(54) C^WW^W] 

(57) [mm 

(a) ^KftfjlC^h^t (THF) 

(b) THF^g^©^M-«x— > 3 y^D-v(-/ 
77^ (GPC) OT^fi^M&lCiS^T, i) 

(ragKOH/g) WTt*)^ i i) ^fi53J*8 
R-Y 

[R : #Ht*3if£Sr;j^. Y : 
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i»mii*0>«ii] 

in** i ] < t hmmmmRxfm&mztt-t 
z>&%MmL®.m hi— khswc. sfh^-- 
«. 

(a) mWmzv- h7t Ko79>- (THF) 

(b) T H F ? x - 3 y ; d 7 h / 
77^ (GPC) cDfrT-mftlfHZte^X. 

i) ^ft5 5J£iTro««i:S3t 

KSffi^2 0 (mgKOH/g) ^T-CfoO, 
i i) ^SSTJ&ffi^S^tSlcffiSi-^iS^fi^ 

R-Y 

[R : l%<b*mm$:^-t<, Y : Tkgfg, #/v#=*v-yV 

] zk&vrmk-rs&mfiHkm&m hi— . 

[91*3X2] Kifc^SFy^tt. 
(Mn) ^200~2, 000. Sfi^rSH^fi (M 
w) #U0 0~3, 000. Mw/Mn#3. 0&.TX 

hi— . 

9ffl)££*l2>DS C&*iU-:fc^-C. #M(C7 0~13 
0t:<7)^iglz&:M&t&fc°— ^Sr^U ^^^t*— ? 

m—9 &m-t z z t %m m t -r<5s?5#js i xt± 2 i:e« 
[is*3i4] & hi— rp<Dmmmm<z>T h^t Ka7 

9V (THF) ^#tC±9PJ££;ft,$<7VWN--$^— 
■>3^B7h^7^- (GPC) t0^fi»*(-*3 
V^T. ^12 0 0 0~3^cD^{-^'!'>f-^^ 

\*^nmzmwi<n&mffitim&m hi—. 
mxm5} & hi— ^(o^mm\t, mnm-vn 

F^ig#£^*1\ THF^rocpcffl^tM 
K*5i^-t. 5H=-S 1,000 WT**-t-iS;»^am5>o 

fc^iti^gfifc^coffiStt;^ 0. 5~25 

t ^EMSt-rsfS^ix 1 4 w^-r nTWctEigeosjHi; 

Ewmu ^WK^tasrtT^mx&t. 

>om& l-x hi— ®>z&mmmi\cmi$.'t-z>viik 
xfst. &mfs,&±<D h-r~&*$mv!~fc?i--rz>$zw- 




nut. umt±.v>hi— &*fimfem-f2>fcmT.mt 

3£ hi—n. >P*< t fctS««Jliatf#fi«Sr**UT 

(a) HHWiC-r h7fc Kc75V (THF) ^P^Sr 

(b) THF »J^©y/W<- ? x- • / 3 y ^ b-7 F ^ 
77-f (GPC) <Dft1-&ftmz*S^X, 

i) ^a5^^Tw««{cffi^-rs{s^a^co^K 

S?S«^2 0 (mgKOH/g) &LTX$><0 , 
i i) ^S5 774rSx.5^(Cffia-f-5ia5^S^ 

R-Y 

[R : ^ft*SfS*-^"t-. Y : tKKS, *4'**VA' 

ao«ift#»«jcj:9, k i—m& *&ntt£.tmfc*-r 

«yMsrfcJDj»je#1-.& r k 6 Xte 7 

«rffi«-r 5 - k Sr^JS t r ^ff^Jl 6 8 <D^-f 

imnvs. i o ] &mmi&&ft#±<o®mmtii& h i— 
icj;t)m^L,. m&mm.&jn,xmhi—m@L&&mt 

Hi r t SriRPSi: t-f 5fB*^6 7!rlE 9 c0V^•f 

[sSjr^ii] m&mmm&k<DmxMf8.isixz>& 
®mmz. hi— h-*— tmftonmz, mm 

1 2 ] ^{g^S 7 v 9 * ro&W^S 
(Mn) !)S200~2, 000. ffiS^P^^fi (M 
w)^4 0 0~3, 0 0 0. Mw/Mn/453. 0&.TX 

hzzkz&mk-rztfixmejsmi 1 ov^-m^icc 

13] K!7j/^ ^fife^^, ^H^S^fi^JC 

J:•3a03£^i^•5DSCft^Stc:ioV^r. #WK7 0~l 
3 0 c C(DM«(i^7C5a^t°-^^^L. S^TcK^f- 
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[s»*3ii4] tth-j— + <ommmm<r>T h7t kd 

77V (THF) TiIjg#K£U$y3£$;h-3y/w<-$aL 
->-3^nYh^7-f- (GPC) W^fi^ti 
fcwc, ^fl:2 0 0 0 ~ 3 tf — 

-ft*l&#k t SrWftfci-SIS** 6 1 

HF^M^Sf, THF5TS^©GPC©^i» 

IT^E^f £ IB 2 wiS^XS i: . gESS^f-bo h ■?— H> £ 
Jn?»^-r5^XSi: SrW-rSH^^ife-Cfc ►) . 

(a) sUHffj};:-^ h 7 1 Ko??^ (THF) ^F»^Sr 

(b) THF'SIS^CDy^W-?— §31— ->g \- ? 

yy-i (gpc) co^S»^iic*5v^r, 

SffS«« s 2 0 (mgKOH/g) WTTfeO, 
i i) ^SS^SrS^SS^Ctaa-TS^TS^ 

R-Y 

[r : mti^mm^-r. y = a/nK*^ 

S, T/t'*/^— 7Vi-a, ^x-^/ug, y./v-fc^/vm* 
(SMUIl 7] «0)q»:&Bfxea«» t7ty MS.it/fl 




fi i 7 |cffi»<oBilfe^^r«fe. 
[s§*« l 9 ] OTIS*!. SSSW^SS^frl: 

#t«tt5: i Sri** i 1 GTjmi 8©^^ 

mmmizh-r- zmm-rz by— mm(*<D&m^ mm 

[nt*« 2 1 ] v 9 *<D#¥*sl#^S 

(Mn) ;»S2 0 0~2, 0 0 0, fig^P^^g (M 
w) tfS4 0 0~3, 0 0 0, Mw/Mn^3. OJJtTT? 

[sS*3g 2 2] 5S!7 y ^ *jfc&j6S. m^j^m&lWz. 
J:9fflij5££;fr5DSC[&i8llc:Joi^T, #jaB#|c: 7 0 ~ 1 

ffte-^Srfri-Sr 6 75M2 1 

i»«*2 3i mbi—<t><Df£mmm<»y h^t kd 

77V (THF) ^T^tci:iJJBas$*vS'7'/w«— §31 

-i/g^B?^77^- (GPC) (O^^fi^tC 
*5i*T, #^g2 0 0 0~3^cD'H^lv:^-r vtr— 

HF^57«-^*-r. THFTir*»OGPC©»^fi» 
*|£43ir^. 57^fil, 0 0 OUkT&^-ti&ftTmfikft 

±&^iS#^fi«£#coffiiiBJttfs o . 5-25 %r-fos 

[l»*^2 5j »«^«!^«^ h-7— Kj|l»6h5 h 

(a) 7l-7t h'n77y (THF) W«!30wt 

(b) THF »TS»© T 1 /!-^- 5i— >3>^bv|</ 
77^ (GPC) CD^-T-fi^*{C*3VN-C, 

i) *&mffifr2 0 mgKOH/g 

i i) (6#^ft*Ky3--.**r /vxt5Tie-iR^:«:#i-effi 

^y'l'y^'T^-hfb-g-^toK^i-J;!?^ 
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R-Y 

[R : £Hbfcs$f££^1-. Y : A /Vif-^yjv 

Ifil&m 2 6 ] fgigSH^S ? ^ * X <D&¥-%)&?-& 
(Mn) /J5 200~2, 000, Sfi^Mj^^f-S (M 
w) a*4 00~3, 0 0 0, Mw/Mn))i3, 0«Tt? 

*)Sct%ii#®i:i-siii*j®2 5{csEfc<^> %®m 

[K}#*2 7] ^l££&SS&SffiC 

3 ot^&t^&^K^t'-^TFU ^ft^K^tf— 
^ <D tf-^ Jgj^lcM U-C ± 9t;<a©|l}c|$i&B3f»&;Mg 

# j) m^-r^i Tte-/K:^W-r Steffi v 

(a) f h7t (THF) WM3 0wt 

(b) THF=f^©yyi-^-?x-^gy^Pvh^ 

(GPC) <0^fi^(C*5V^X, 

i) MSffliJ52 0ragKOH/gyTSrSt5^t 
i i) te^fi^y^^x^UtTaS-JK^Sr^T-rSie 

R-Y 

[R : J^{t*^SSr*-f„ Y : tKKS, *;v#*i//v 
ISS*S2 9] *iIffi))520mgKOH/gaT«- 

isa*® 3 o ] teis^^fi 9 v v * oy&y-i&ft+m 

(Mn) «!200~2, 000, fifispJ§#-7-fi (M 
w) ri* 400 — 3, 000, Mw/Mni!lS3. 0EIT"C 
Mr i44fm<t-r^fg*JS2 8X112 9^!E^co 1-?- 

[liMfg3l] ^^*3cfKifitKc 
<£9 8Qj££*vSDSCS&igilc:}3l,'>-C, 7 0~1 

3 0 <C 9m tr- * L , ttft ^cRft fcT— 




^fc"-^^-r5Ct^®i:-r5SI*Jl2 8 75313 0 
lo 0 0 1 1 

^fefttsiioht- icgai-5„ #ic, --cms 

[0 0 0 2] 

* : f-9Jtifei:U-Ctt*H«« ! F*2. 2 9 
7, 6 9 1 -^Wite*, 4#iiBg4 2-2 3 9 1 0 
J:0«4#^Bg4 3-24 7 4 8 -S|^fgi§EK:SEtt$*VO''5 

(OS CTiSR^rofc^tttc K^-- BHfc£(E^Lfc», flu 
S?»U flnftflDEfc«V'tt^«ft«£J:9£*L^ 

ofc h-?-- t*s* confer- 9 ±ft«>x 

[0 0 0 3] ifi^, i»J:5fta^36Ktt, J:9/hfi 

T-CS« U b L * 3 C t tc «fc 9 jfeJKffrtT p t> 
•C#Htfc*r3»-0*>5 o 

[0 0 0 4] L?4-L^^Pj n ±i£cotJ|*#.ffl$nr#fc 
(l) J»B-?-.^gfjKMEicaW-5*-c«)iB||0Bj«^ 
[0 00 5] (2) SB®«-<©iiJS*)5VM±fl&«O^D<)MH 

-c*nsi D-7-©iaa^»t5iticj;5 fern* a*j 

L*tMiHMe&T. mtctt^i^/im 
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[0006I (3) m&u—9—&m?i*—7—\c< h 

[0 0 0 7] *fflJKA^<tS»MBS6 3-313182 

*Wfft«r;9nJ»U IB»»^*#4**se«Ka^J:or 

ntv^o *fc, Httti:*UHA<cJ:S4Wl¥i - i 8 
7 5 8 2^tov^«, h^—oBliBfltSriiffllMfeV 

[0 0 0 81 Ld^L**se>, ht-Ri*©85ft 

[0009]fi§&. 1^- a#teJH#ft»»tti:B*7 

[0 0 10] ©^tt*CI*Mft ^K?Bg5 6-l 
6 14 4 #4*f(L 2-235069 -g-gttt. #BfJ 

BB6 3- 1 2 7 2 5 4-^^*, #&85p3-2 6 8 3 1^ 
4*«L WPSBg 6 2-9 3 5 6 ^*8, t#Bfl¥ 3-725 

tf , 4^WB3 5 2-3 3 0 4 *4*ff , WMBB 5 2-3 3 0 
5^*. WffiBB 57-52574 4$§Pg 5 8 

- 2 1 5 6 5 9 4#MBS 60-217366 

4#^BS 60-252361 -J|-4*«U 4$NBS 6 0-2 
5 2 3 6 2-g-^««j&*M^$nTI^5o 
[00 1 11 L£»U fcfc*i£^#^g#*U: 2t-H 
*1-6^>^— «»*«v^fcO, *>S«<DBia!»l*rh 

[0 0 12J -tttC^tLT, WMBS6 2-78569-^ 




4*»-Ctt, MRKtt* tt 3-22 <o&?n^ L < WFtUfa 
*-**«*£;iVCV*« 0 *fc % #B8B§6 3-2 2 5 2 4 4 

[0 0 13] Ld»L*d5e>, zti(b<D hi-— Misi^Tfc 

«fc *> 3U8 Lfc !7 * * h tC^gcS^E U 

5 2a«07j?yac^x/^S:fflv^-5S^«: % tt^ffiv> 

[ooi4] *r-e«itf. 
co/^^r isy-mm<D&+mv>w mm?- it?, h 

«#*fl:U *fflJfclBH*:fcS« 

[0015] — 2- 1 2 9 6 5 3 «g*1R&tf 
»W3-4 6 668f&#-Cf4, aKy^^/HiMBft 

[0 0 16] itib^) i*. Sftt«lftl:fcS 
<D7/u^/H(OK*ft^ l o i'>4v^fc*, 

i*at7ty ni^sm 3Efcr±h-t— <o*jH«ffl 

[0017] 3g^> ^M^F 7-3 6 2 1 0 ^tenXl*. 

b^—mmm^m 1 tk y >r y vr*- 

[0018] * fc, 7-5 6 3 8 6 
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[0 0 19] ±ie^«f^J;9*h^— ^*rUT^$ 
[0 0 2 0] 

[3§?H/iS#PftL<fc5 *^<oa«3f±. 

ffifttmikffi mh-f—zmit^tcMfoBiittmRv 
ft h-r—mmmm.fS.yskznm&xiti&te&i-rz ^ot 

10 0 2 1] 

[0022] -t-fc*?^ **wr*, 4>&< t bft^mm 

(a) HHWCf h7t Kn77V (THF) ?FIS#£ 

(b) THF "I^^WT*^ — 5i — bt Yif 
yVH (GPC) <0^g^*{C*SV>T, 

i) ^iS^fiilTroWKfctBa-rSfi^S*^©* 
i»Si« 5 2 0 (mgKOH/g) •SUT-Cife.'K 

i i) ft*ms75&mz.z>mmctom-rz&&*&!8.ft 

R-Y 

[R : m^m^Tft-t. Y : *.g£S, jfr/Ustf^-v-'A- 

[0 0 2 3] #*WH\ t>, fl-g»J;iJ*i? 

k. Si$iifct»lc»iMWt5I§.i> 




i"S**xai:S:#-r«H«JB«*ffi-C*>9. ft h"?— 
tt. '>«;< ifcitt*«HBatf«6«l*-&*b-C*s»). ft 

(a) HaWldf 1 hy t KQ77V (THF) ^#$r 

(b) THF nJ^CD-7*/W<— 5^— -> 3 n-7 
77^ (GPC) ©^IMlCteV^, 

i) ^T-45^aT«?**fc«ai-affi^ft«»«)* 

KSffi*52 0 (mgKOH/g) gAT-CfcO, 
i i) ^fi5 7J^S^5^Wcti^i-SiS^fi^ 

^17 ^ y vr^- Mfc-S-fe, so 5 

R-Y 

[R : &Ht*m&Z^-to Y : *mm, 1M,***SA, 
[0 0 2 4] *fc. fcfc, ^J:*3ffiF 

■t—tfeSrlE@«--lG^i-*^2 0^xet, Efibtt-L 

^•ftr*fo ►> , ft h^--tt, 'pt£< t h^mmsM&xfm& 
ux4o <o . ft h-j— (Dfemmmte, 

(a) HaW(d^h7t Ko77X (THF) ^«»Sr 

(b) THF^oy/W^Ji-yay^DTK 
57^ (GPC) '©MlMlCfeV^T, 

i) ^fi5^T<^««{cffia-t-Sl6^fi^»07l<; 

0 (mgKOH/g) grF-Cfo*). 
i i) ^SS^SriBi.S^lctBSi-SiS^fi^ 

R-Y 

[R : gMbJcSSSSr^-*-,, Y : TKgfX, *^#^'>/V 

^-r. ] ~k*mw.k^zmmzf$.xfcx'&>z>„ 

[0 0 2 5] *5I^J±, »mffiffeSffeffl h^-— tc 

(a) rF5t Kd77^ (THF) ^i ! 3 0w t 

(b) THF^oy/WN-- ^ x-> a o v h 
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=7 7 4 (GPC) <&$H*-*#*K::fc^-t\ 

i) *»*«dS2 OrngKOH/gjaTSrS-rs^* 

i i) «4^*#3^^^atf±B-**fc*+»« 

[oo2 6] jgtc, tHUtmm&JB k-^-k 

(a) f h7tKn7?y (THF) ^S^30wt 

(b) THF^£Dy;W^^x-v/3y^D^f^ 
9 (GPC) <Dfttt&mc*S^X , 

i) *WW#2 0ragKOH/g«TS:Mt5^t 

i i) tt^apKy^^y/^atTFE— «sc**i-6« 

R-Y 

[R : mtT^mS^TrrTo Y : tKKS, #A'iK*HsA' 
[0 0 2 7] 

^s^y^^A- (b) t»*^«ie&*-*-*(K5«- 

*«m&ft*i*£^ra^<*fifc» (D) ^J:9»e>*t6 

ffi#^gS^£j*# (A) OAKXfliS: 2 OmgKOH 
/gOTiU lo, K#^fim<&fta£# (D) tcfigi 

[0 0 2 8] **Wid«S*«»JK*»^*tLS«» 

■f-ss^toic^ (a) saa^«c^^ (a) oMt^ 




*fifc£ffi#2 OmgKOH/gfiTF* <fcfl#*b<fcM 
0mgKOH/g£TF^*>9. #W4Kli5mgK 
OH/ gJUTk *5«ic»jSWK£ *x5 0 
[0 0 2 9] tt*»JBrt#*0«#^aS*#tt, Jttft 
Df^WttW, ARM** 10 
mgKOH/gSrffi^Sk^mOjgfPiSS^Si**^. h 

[0 0 3 0] *«Wlc*3^r, ttlB^4feo*ttSflk 

[0 0 3 1 ] *»S«fo««*ctt, J-f , K»«rl 0 o 

1 2 0t(D^;w^-e^f5 o ^7^^ ^ Lt 
0m 1 &ft](D?i % £ATIW]$| 

[0 0 3 2] *7Kft^/t°y v>>- (1/4) CO 

;w^lg^8 OtJKU />ft<oSjie*S:**Pb. 28$ 

^S6«r*n*.. 1/2N koh/^ ^ y— /wfg^-c, 
[0 0 3 3] 

OHl=2 8. 0 5XfX (T b -T s ) /S+A 

S : ■tf-VTVuS (g) 

T s : iJ-Vr/A'jBJgS ( m 1 ) 

T b : y^y^s^ (m 1 ) 

a : &m<D&tm 

KfiBcOiBl^tt, Tjis Kl 557 — 1 97 

oj teflicrffv\ KStfflL, »**fflEfc*a>L* 
»X.5 0 rcDiRS:^7^«ffiSrfflv^-C0. IN-Na 

[0 0 34] (A) t bT 

f*. *Kif *2 OmgKOH/gKmntf^ 

[0035] iranizMsttteftoa (a) ki«f* b 
[0036] mtfvx-*T/i>ffim<nmm±, ±$.#'$4 

5-5 5mo l%^7^3-;^-Cfc^ 5 5 — 45 
mo 1 %#Bb*#-CS) ; 3. 

[0 0 3 7] /t"JG£#£ bTfcfc, 

— /K /ptfi/^ya-zK 1, 3 --?5l/*s*— 
/K 1. 4-^y^-/K 2, 3-y^>^— 

i, 5-^>^v^— /k i, 6 — ^y-i/i/ir— 
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[0 0 3 8] 



lit I] 



cm 

I 



H-f O R) -O— <g>-C--<g>-0 — (R 0) y H (-f ) 



CH» 



[0 0 3 91 * 
[0 0 4 0] 



fc* (u ) ^?fL5™^i ; [ft 2 ] ' 



H-OR'-OH^-O-R'O-H 



R' li-CH 2 CH s - 
[00 4 1 ] 5 0 m o 1 %&Lh£r^ti> 2 ffiO 

#/i^>i&<t lt^^a^ ^u^^/i^, >fy7^ 

[0 0 4 2] 7^3-;^<i:Lt^!)ty 
[0 0 4 3] cnfo<0^teT/u=»- /v«Rl5#4B*/^# 

o. 5~iomo i%tir*nt^ntfj;<, ff*t< 

lll-7mol%^tl-CV^If«t<> Kl£#±L< 
1*1. 5-5mo l%^^£fr,Z>Wr$-?'&Z>o 
[0 0 4 4] #38 WW?* Ll^# »J ^^TVi/tJfjJgcoTA' 

^y^^/^x^co^Tk^, rtt<sg, n- 

7 y ^ my m y -/viBo** V7/w* i/yx-fvw 
[0 0 4 5] ^ttbcO^-C^^iCTyVn— /Uf&ft t LT 



-ch £ -(!:h-x^-ch 2 - i- 

Xtf* T^etf l^^*^*>Kft*P# <£AT, PO-BPA 
f±*/Wfc*^*:b1-#6tf* EO-BPA/PO-BP 

a=o. oi-io-efeWJ:^^ »ii<(to. o 

5-5&*6»&-C&5. 3Et-0*L<ttO- l-3t 

[o 0 4 6] tt^y^^x/uwiicojEf^^is^ja* (t 
g) J24 o~8 ot. L< lis o~7 ot:-efc*9. 

(Mn) d>2, 0 0 0-47J, »*U<tt 
2, 5 00-2^^ itf^^t (Mw) 
5, 0 0 0— 1 57J> #£L<i;i6, 0 00 — 8 7J\zm 

[0047] \f-/u&mm&3Etitrz>iz#><D v-tv^* 

[0 04 8] o - ^VW* ^ V >\ m-y^- 

p -y ^vl^^UV, p-y h^f U 

>\ p -7*^fuy, p p/u,x^-u>\ 3, 

u/vx^u>, p — :n^vw*^-u>\ 2, 4- 
>*y f/^fl/y, p — n-^^vl^^Ui^ p-te 
r t-"/f/^fl/y, p -n-^^fuy, p 

— n — ^'fvW^Uvv p — n — 7 ^yl^^^UV, p 

— n -fy/^fuy, p -n- Kry^7f uy^p 

^■^^u^tjt^co^ig^: ; ji^ix^, 7'De , i/y, :/ 
f^y, ^ y^i^ofrto^wv^i&ft^y 

»y?vK y^*3c?vK ^^U/^t 8 

^*^y/M»n-^/K tZtV&BktVf* 
/K y ^ y A®n-;fr*?vK ^^^l/^KKf^ 

/k y y yv»2-ai^-^^v/K y*^y^»;* 

f7y;K y?^!)A«7x^ y^y^g^y^ 
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;UT$ SCSI's V /l-mi/^/l'T^ S xl^^cD 

fvK y a-sk y^/u, T^u/u^DtVK r 

S2-xf;^i/;K y/wg^^r y/K r^y 
/v^2 o/v^^/k y/v^^^^/vco^p#r^ 

y * /M® ; f~,t^ ^vux — =r /K e -/wt ^ 
£g ; N- tf— — /u„ N— If — /l^/U^y — /K N 

v-ivft&m ; trrvw*:7* y^|g;T^yn^hy 
/K y/K y/WT^ K<D*Q^T^ V 

[00491 £f>ic, ^wvgBL v^^s, 

^ * = r^>r^/wn/N^^07K^ 

Vlfc:/^/^— 7i^r;K ^^3y8^f;i//N-7x 
^vHKp< f^- yx.?s*T)V s J-V-^^fflt* <f-)Vs^7 

S^^tvI" ; y vw*, ^^^y/Vgj, ^cih^^ 

[00 50] Sfcfcl, 2 - 1 KP^rVxf^r^ U U— 
K 2-b KP*vxf;^#^ y l^— K 2-tKo 

/uy^vu) ;*^l^>\ 4- (l-tKn^y-l->f 

[00 5 1] *fcr^*»JB0^9^«E»fflja (Tg) 

5 5-7 0t-Cfc^ o fcT^/l-5R«JJ!g(0»3p*&»-T-fl: (M 
n) f±2, 0 0 0 — 5^r-e^>-5^i:^$dF^ L< v £9$* 
£L<f22, 5 0 0-2m5o fcr-/^»/B<jr>fiS 




(Mw) tt5 f 0 0 0-2 0^-5^^^ 
j8F*l,<* ±9»*L<tt6, 0 00-1 0^fc5o 
[0 0 5 2] *»WlC«5ffi#^fi!7 (C) 

[0 0 5 3] R-Y 

[R : Y : *MS, *^#^f^ 

(a) CH 3 (CH 2 ) n CH 2 OH 

(b) CH 3 (CH 2 ) n CH 2 COOH 

(c) CH 3 (CH 2 ) n CH 2 OCH 2 (CH 2 ) m CH 3 

(d) CH 3 (CH 2 ) n CH 2 COO (CH 2 ) m CH 3 

(e) CH 3 (CH 2 ) n CH 2 OS0 3 H 
(n=ft20-»200, m=0-ftl0'0) 

«*3*ifsr ztib<o<t&tott. (a) {b 

Z>o ik&m (a) d^&»#**tSfb-&»-C*litf±E<© 

[00 54] .baBft'&ftWtSt^^^* (M n ) ^ 2 0 
0 — 2, 0 0 0. SLfi^^JSH^-S (Mw) ^4 0 0~ 
3, 0 0 0, Il:Mw/Mn^3. 0 UrFl?fc£ * ^ fl* 

0. ±IS{£^fi^y ^^^/v- (B) 

[0 0 5 5] ^IC^^fl?^^^ (C) tt, 

[0 0 5 6] #W(DDS C*»^J3l>T, ±|2M^« 
(C) tfMM-TZ^ t\C£*) b 

[0 0 5 7] Kfl^D s c dtiiiSi-m, ttffi^ 
fiy .y^^ (c) co&oi, te*Ybicfl£5»j»tr-^*qt 



-9- 



i9(Bffitt«rt>3»*»*ci*»«ri:*r-t. 

h-J— 2Mb, K(cttANm#CcJ:&7y^^A^«>^ 

[0 0 5 8] J:BI£iWF*!7y** (C) t*ICff*L 
v^fe^iUrJ*. tfxfwb???* — (GC) icj; 

(17 y?7©GPCHtfttt) 



r, **Bi:ff*t<«^6ii4 8 
[00 5 9] W*»*7ir * bte^ 

[2, 2 5«±, ^:3 0«1, $ 

£>Mfci3 5-15 0\Z&>Z>h<F>&&£ b</8^<bix£o 
[0 0 6 0] W^^^tDSCffltm y^^^ 

[00 6 1 ] A S TM D3418-82 

t£if?CTfr5 0 *»8H^V^*taDSCfti»tt, 1ISI 

So 

[0 0 6 2] #3MIJt£*5l*r!7 y ^^<Dj^?-*»*J4G 

P c*r «fc 9 &cD&<*rSiJ££;ft,£ 0 
[0 0 6 3] 



GPC-150C (?* — * — XthK) 
GMH-HT (iy-ttS) <D2IS 
1 3 5X: 

o-l/? nn-<yify (o. ±%T-J si>mtiQ) 
1 . 0ml /m i n . 

JgffiO. 151I%^W^0. 4mlj^A 

[0065] *mm[z&^x7y?x<Dmm&ftm*# 

^^u^b^^y-r— (gc) Jctofto^it-rffl^* 

[0 0 6 6] 



[0 0 6 4] «±<D*f*r»JfeU W^o^fiSWir 
^atfciEftaSrflEffi-rSo jj&tC. Ma rk-Hou 

w i n kttflc^bftemsixs^scr^y^u^ 

tfeU-T 5 r i ic J: o T3S tU S 

(GCOiMSM) 

g?g : HP 5 8 9 0 v-U -X 1 1 (WMAftlttSO 

^77A : SGE HT-5 6mX0. 53mmlDX0. 



15/i 



=^ty7^ : He 2 0ml /m i n 
Mode 
l/VSA : 4 0t->4 5 OX, 
mAUUm : 4 5 0°C 



Constant Fl 



[0 0 6 7] #±<0*#ra:Aq*JE;a=J>' hn-/u 



4 5 Ot 
FID 

[0 0 6 9] L»5-t(0-flfe<Offi»^ft!7 5/ 



[0 0 6 8] JtWK**?****;* (C) K^«>_Lffl- 



^^iirtt, ^y^t'uy, tKu^^-uv, 
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Rxfizftbtnmtm*??? hm&m*mif b*bs 0 c 

[0 0 7 0] rtLb^©^-T-S^-/^^(oafi5}Z^ J i L 

fit it, fflffite^fi^y^^ (c) looSfigei^ 

»tx, 2 0-7 om&u<niemx~m^z>z tic* 9. 
wnatt^ft^y^^^u (b) , i&ft+m???* 
(c) , (d) tco^^^v^ 

[00 7 1] **W«:«SIS#»flBrt»lJ:***t<5ffi» 
^Sa^flc*^ (D) ft, «^*#5«y^ (B) 

[0 0 7 2] *&m\Ctfk*1&ft*fkjfi})^XTA' (B) 

-r-Sfc*. Rfi^ft^y^i^T 1 ^ (B) <DMi--57K® 
Si^l0-80mgKOH/g, <fc9»*b<«: % 1 
0-5 0mgKOH/g<l:ffiOTt5 o *»S«B^ 1 
om g KOH/g»^ i*w yW*— Hfrfr* 

So &fc, 60mgKOH/g$:i^^ iS^fi 
[0 0 7 3] fiEfi^ftjKy^TVU (B) «Tl2 

t£^M^#/*# (a) (Dxy^^^mm&T^ 

[0 0 7 4] y ^-TVl- (B) 

an? 3 m^±<D^mr^^—^^^m^^^mjSL 

[0 0 7 5] ^WTiLl/^ffiTA'^-- tt 
te, ^il^^yyl-e yl^ l, 2, 3, 6 -^^iflsy" 

h— yK i, ^y^^y^y H;k 

z?^is#^v *}) h— a% hy-^y^xy^y b— /k 
fa Iff. i, 2, /k ^y-fe»J>-, 

2-^^-1, 2, 

4-^yhyt-/K hy^^Q- /p^i^v, }>yy 

^n—yU l, 3, 




[0 0 7 6] #i*/u#y»tUtt, ffilfctfh 

z^vKi, 2, 5, 7-t7^i/yhy^y^ 
l, 2, 4-t7^L^yhy^yi, i, 2, 4- 

^yhy^yS, 1, 2. 5-^*+Vh!l*/W 
tfVrgL 1, 3-> ? ^7/W^^r->/W-2-^^U>'^/V^ 
^v'/Vyn^y, 1, 

/U/tf^rv'/W) y*>\ 1, 2, 7, 8-^^yfh7 

[0077] **wiw»*u<«v>&n«(fi^fiajey 

^;*tv^ (B) ©7;va-;v^tLt, buBS W) 
-e* £ S if* 7 ^ y — frffimw *3lt a- =3 — y w*#<d 

7 0mol%«J:^^i^ttt5„ *fc, rcOP^ 
EO-BPA/PO-BPA^WWH 0. 01- 
1 O-Cfcfttf&V^, »£L<tt0. 

[0 0 7 8] EO-BPA/PO-BPAOT/V^ 
0. 0 1*«<!:*5^i:il flWBffi^SaKy^y 
yP (B) ©EfSttaWSTU 

Sr»J»^S<o^H«t i:*JCT g t>{6< ft 9 »* U 
< *t\ 

[0 0 7 9] ±Bar/u=i-y^»Srfflu^4fr&, 
^y», ^^u^^R^^^^^RS^^&n 

[oosoj ifreafs^s^y^^T 1 ^ (b) &«$hp 

£17^* (c) (Offl^ft^RjSS^S^ir^nTSB*^ 

ofyisT^hfc&m. Rv/xn. #y-* ys/r*— 

[0081] fflx.^ y^yvr*- Mfr&&>£ l-t 
1*. huyy^y^-b (bttd i i»t) . 
^^iM^uy-v^r y^74- K y^py-y/f y v- 

T-*— K v?7x^;M^y^ym-h (K7M 

d 1 , **>y uy^y^-h, v 1 h^y 

^vw=*^y L^y^-fy vr^— h^Sr^jfsr 
s 0 

[00 8 2] sfc. 3-6tJWJ^ym-Hi; 

^Htil &coJ:5ftt><7yd^ff f>H5o 

[0 0 8 3] 
[ft 3] 



-11- 



U) CH s OCONH - R, - NCO 
R : - 6 - CHiOCONH - R a - NCO 
CaOCONH - R, - NCO 

CH 2 0C0NH - Rs - NCO 
OCN - R 2 - NHCOOCHj - 6 - CH 2 OCONH - R s - NCO 

CHOCONH - R* - NCO 

C3) OCN - R 2 - NHCOO - CH 2 CH 2 OCONH - R* - NCO 

OCN - R 2 - NHCOO - CH, - C - CH.OCH, -C - CHOCONH - R» - NCO 
OCN — R 3 — NHCOO — CH a CaOCONH - R* - NCO 

C4) 

CON - R s - NCO 

OCN-R*-N< 

CON - Rj - NCO 



(5) 



R 2 - NCO 

o^k^o 

I I 

OCN - R a - /N \C-^ Nv R a - NCO 
II 
O 



[ Ri : Hn /f^VS, x.I-jV&ZB^* 



CH, CH 3 
*> •■ "<g>-CH a H@h 

<£5)-CH a - <0)- 
CHa - CtCHj 



CHa 

c- 
I 

CH^ 



[0 0 8 4] ^y^^?»i»^ 

ffi^S^^^X^/U (B) tffi^t^y^^ (C) 
^*SIlmol3ia*)0. 1-1. Oraol^i, 
0^L<^O. 15-0. 8 5 mo 1 ^R~?P>Z>* 

y->r^— hik&!®><Dfamm&o. 1 mo 1 ^a*^so 

1. Omo 1 M§S£fi£5£, 



[oo8 5] *»wiic*5t^r, {E^fitf y ^^a- 

(B) b¥?J£<»mig&m-r2>l&ft*&9<y?x (O <d 

[0 0 8 6] (1) (B) fc»fi 

Offiig^W-T^tS^T-fiy^^^ (C) t(0l^«10 
OfltS;gWC*tLTO. 1 — 1 oit«<o»>fy^7*- 
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rjittsjcsssi-i •JS'S-s^, i #~ 6 B#ia]®s-cfc 

9. SiC^^v^^^^S-tS^-a-t. l«i. iL 

(a) k-yu^h-zn. *&mcmztgmmmk-rz>z. 

k#X-$Z e 

[0 0 8 7] <2> feMSS-g-ffcjS^ (A) ff&T-C 
ffi^S^y^^x/w (B) t#^Offijg$r^i-S!7y 
(C) (Ol^|:^yV7*- hit^^K^ 
itzsmte, Hul5cDSJjt^?fe <l) fc^^SJiS-t-ec: 

[0088] h-^-- <f ommm'irfLfti-i. 

T H F -5I^(C X <0 WS. £ G P c (o^&^mz.a 

V^T. :5H^fi2, 0 0 0~3^(D|gJs6{C^^'>'f— 
=fr-T5^fi 5 ^£ATro<g5H^&s)c# t 1 0 ^ 

[0089] MftttBfi<z>iaf&?ftjft&<D 

£Oi£^fi^(75 f — ? ^fi*5 2 , 0 0 0 ^ffi^^a- 
*fc, ^«J{-ffi^-glSr*C^< hi— 

[0090] -r/it>^, K^iagg^^GPCfio^ 

[0091] #3§wice&5 h^-- mj$.®<¥ <7?s®3t 

T-fi 1,00 0 SXT%7F-fi&'ft*M>$,#<r>mffiit& l 5 
%STFT-;fc!3. Mil 0 O^^&TF-riBJM- 

ffiffc^OSWifcSrO. 5~2 5%t-f£C tt?*5SBJ|c 

fl* 5 7 v >; * k <d-<? v C &£? ft i> <D k 

#5, ■tt£t>* 3 , Mfil, OOOWTSr^-rfSMS 
(&#coftifi3Jt^ 1 5%5rgx5t, y $ 




5H^fl 1 0 0 75&,±.*7F-mtt&1&9rfr 0 . 5 %ffeffi 

TtfmWtehnkKZe ficTHF^gmffllO 
0 ^«±<Oia5»T-JWt^*s 2 5 %&jg;L-Cff&i- 5 t , 

i&i&m%vt j ?hi-—<n£.mi!ji&m i g-rz>t£fr<)t)\ h-r 
-mmm<»®-'&mmw£b<r>kt£<) , h 

m&m®.*a>m—itfk&&mb-r>e>mm hi— {c*3^^T 

[0 0 9 2] Hli^flWiC^S hf— 

-c, o^eiJico«j®ictiai-^rB;Mft^ 

tftlEffi^fisHy^^^/u (B) iffi^iP^ 
7; (c) cojs-g-^t-r y ->t^— Kk-g-«?tcos^i(-«t 
9^c*M^T-fi»«-{t:j«^ (d> ihi—&mmcm 
mizzvft^-wmkLxmf&Ltzhn&m^zzkx-, 

tei&S^ttilt^JS^^-fes/ HtSriBaKi^AR boo, 
Zns^is^&mirz. kte< hi— nmMtoV&miK 

[o o 9 3] *&w&i$t±. ciwa*=SrTiawJ; 

[0 0 9 4] -r/ifc»t>, THFlCnjmttlBfrfrtttem, 

K^fi^^sisait a r t -c, h ^— sail ^(ciss^ia 
[0095] ^awicds^rttJSWBB^©^*^* 
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[0096] (mm<D g p c <omi£&m 

m& :GPC-150C *-Xth»{) 

MR :40t 
m#& : THF 
SSil! : 1 . 0ml /m i n . 

tW :»S0. 0 5~O. 6fifi%<OK»SrO. 1 m 
1 £A 

[0 0 9 7] IWTOTwj;5iatrat6o 
[0 0 9 8] K»«rTHF*lcAil, »««!#flbfc 
+&Mb 5 bTHF^JKjgif (WPH^-fltfSfc 

h f *^#cBB#raa* 2 4 et^y ± & * 5 ± 5 £<> 

— 0. 5//m, fc£;ik£, v>f^3!J7^^^H-2 5 
-5 ly^-M x^^or^^^2 5CR 

[0099] «±<B*f*-c»«u &.m<D#*&&miz 

[0 10 0] h SMfWfcT 

ffl)StiI$t5iI%^T, #*b<tt3Mt%£TF-C 

[0 1 0 l ] &5&WX<nTHF^Bftb\L *o 
ttMB*a j£« WHF fclt bT ^F*gt£ £ o fc tf< y 

[0 10 2] h^— i^v^O. 5—1. 0g£r 

(w A g) , nmmm *jiM#swNo. 

8 6R) icAttTys/^^l^-JfiWS^^It, Mil 
TTHF 1 0 0-2 0 0 m 1 Sr/B^T 6 B^FfflfatH ^ 

1 0 0 tt?#B»miHfflttj* U T H F Pr«WIB^ft«r 
(W 2 g) . h^*©»ttff**lrM4*BW) 
^tiM^W^^lfi^r (W 3 g) ft*. T 

[0 10 3] 
I3S1] 

Wt- (W, + W>) 
THF^ (%) = X 1 0 0 

[0 10 4] THF^#S#^8^T^t6 

joio5] **w<o»m?8f«5<»ffl b-r- ^-co^ 




ass&stio. l-ioita, #£b<teo. 1-5 
[oio6]4*0, mm&mftm-e&btxx^zffi&ffl 

[0107] Mx«*MJB»ft:, * W — M&&»a*W 

tfbttZo mat, Kn^r^^y^ ys 

^;*7vM£, e\*:7*/— a-cd^/ — /ust^ffcsa 5 ^ 
[0 10 8] #3fcW<0 h^-fc LTfflV>5 

<O^JR»{fc«!S:$tp|ft<k» ; F e, Co, NiCD£5* 
S>3</M±. ^^bcD^JS^Al, Co, Cu, P 
b, Mg, Ni, Sn, Zn, Sb, Be, Bi, C 
d, Ca, Mn, Se, Ti, W, V<D«fc 5 *&JR t <D 

[0 10 9] b-Ctt. ft*. WEMitm (F 

e 3 0 4 ) . = 3ifcfb» (7-Fe 2 0 3 ) % KftfeMft 

(ZnFe 2 0 4 ) » iMtft-f * h U * A (Y 3 F e 
5 0 12 ) . »{fctt#KS*A (CdFe 2 0 4 ) , SHU*. 
#Ky~?A (Gd 3 Fe 5 -0 12 ) . WH\Jt&H (CuF 
e 2 0 4 ) % mittm (PbFe 12 -0 19 ) , StitHt^y 
fr/u (N i Fe 2 0 4 ) . K^Lft^^-^A (NdFe 
2 0 3 ) , mi£®is<V$J* (BaFe 12 0 19 ) , »^«"^ 
(MgFe 2 0 4 ) , RfMfc-^XtfV' (MnF 
e 2 0 4 ) , Rfb^^^^^ (LaFe0 3 ) , ft» (F 
e) , (Co) , ny-jr/Uft (N i ) «^«p 

P>^rv>^^s, *3SWicJ:ixtf, iaEbfe«tt«;»S:W. 

[0110] rftf>co3*SSttWi¥*&JK^o. 1-2 
/u mSS-C, 1 0 K^^^v- y KBl*I-e<OBS^«tt^tS 
BtA 2 0—1 5 0 ^/U^f 1 K> ^SfP^t: 5 0 — 2 0 0 
emu/g (^T*b< ^50— lOOemu/g) . ^ 
@Wb2 — 2 0 emu/g(Oi^M^Ll\ 

[Oill] 0 oii»i:#Lt, a^frl 

0~2 0 0im Jf*L<ti20-l 5 0liWi 

[ou2]*fc, -ja» f =j&&*fBt>-rm&mt b 
®%MnRv/'Xte&nzm^^zb&x%z> 0 mx.\t 

lc». mifrb LTtt, c. I. ^^FUj/Kl, 

C. I. hl/y K4, C. I. 

1, C. I. ^">5/^Us/Kl> C. I. 
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U-;/K3 0, C. I. y-ffr— Is C. I. ¥ 

4 Vy*ju—2. C. I. 7i/'yK^9, C. 
I. 7i/^K//^15, C. I. ^—isyVftV— 
3, C. I. v->^^— 5, C. I. 

7, C. I. £V h^U— >6, C. I. 
-i/^/'J-y4, C. I. is-yv-JfV — >6^ 

— ncg % *n^&, ^y^fy 

^>yu- yyyryh^^y3B, vy 
77^h^^-f^- ^y^y^i/y//v-BC, 

^r-f ^-/w^o— ^y — 

yH^yKl, 2, 3, 4, 5, 6, 7, 8, 9, 1 
14, 15, 16, 17, 1 
23, 3 0, 31, 3 2, 3 



0, 

8, 



11, 12, 13, 
19, 2 1,22, 



7, 3 8, 3 9, 4 0, 4 1, 4 8, 4 9, 5 0, 



\ 




I V 1 

IA-1 



[0 117] ^^n-m&&%mt Ltft C. I 
^y^xn-l, 2, 3, 4, 5, 6, 7, 1 
11, 12, 13, 14, 15, 16, 17, 23 
5, 7 3, 8 3, C. 1. s<y h-f:nn— 1, 3, 

[0118]^ *fe^J^fflfi^*^tl 0 0 
0. 1—6 OSggtf, LXJ20. 

5 ofisas-e^^, 

[0 ii9] *^^(c^v^bi^-5^«®tt^a^J 
-as, %&m^mmmm+\cmu~t z> ^ t \c x o , 



0, 
, 6 
2 0 



1, 5 2, 53, 54, 55, 57, 5 8, 6 0, 6 
3, 64, 6 8, 8 1, 8 3, 8 7, 8 8, 8 9, 9 
0, 1 1 2, 1 1 4, 1 2 2, 1 2 3, 1 6 3, 2 0 

2, 20 6, 2 0 7, 20 9, C. I. fc 0 ^>-h/<-r 
tl/7hl9, C. I. /<yH/yKl, 2, 10, 1 

3, 1 5, 2 3, 2 9, 3 5^a^(f <bft5o 

[0114] frfrzm&£m&x~mmvxhmt>fo^ 

^^fft^mt LTte, c. i. y/i/^yM/^Ki, 

3, 8, 23, 24, 25, 27, 30, 49, 81, 
8 2, 8 3, 8 4, 1 0 0, 1 0 9, 1 2 1, C. I. 
*fjy\/^— y\\sy K9. C. I. y/^yh/^tUy 
h8, 13, 14, 21, 27, C. I. 4 *s<<- J* 

✓■W^u^ m ^co»s^, c. i. \, y 

K 1 , 2, 9, 12, 13, 14, 15, 17, 18, 
2 2, 2 3, 2 4, 2 7, 2 9, 3 2, 3 4, 3 5, 3 
6, 3 7, 3 8, 3 9, 4 0, C. I. s<—i/ *y # s<4 
tl/yM, 3, 7, 10, 14, 15, 21, 25, 

26, 27, 2 s^cD&mimn&m? btiz>» 
[0115] ^(nwxDm&mwt l-c, i/T^m%&m 

#f£LTte, C. 1. tf 2, 3, 15, 

16, 17, C. 1. C. I. T-yy 

Y^f^—A 53^^fb3^T^^tt^«ig^-r^7^n 

^T~^ftmc7y-;^ ^ K^^/^S^l~5{!aa^L 

[0 116] 
[flS4 1 



" CH2 < C )@ 



n= 1-5 



7 M^®^>y#> &^^v-u^^ 

[0 12 0] L^«»-ft#J<!: ttft ^^f^oy 

£ 0 Bg^y^^^^^geTK^^t^^a^ 
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[0121] 

S i C l 2 +2H 2 +0 2 -S i 0 2 +4HC 1 
[0 12 2] ^aatlOStCfcVvC, WAttttffc 

AEROS1L (0*Txnv?;Ufi) 



Ca-O-SiL (CABOT Co. tt) 



Wa c k e r HDK N 2 0 
(WACKER-CHEM I E 



D-C Fine Silica 
Fransol (Fransil f±) 
[0 12 5] ^^^oyyfc^Jlft 

SftfcfifoMbtf # 3 0-8 0 60J6BB<o«Sr*-r J: 5 !:» 

[o i 2 6] ^*fb*-ifc£ u-ctt, vy*t»#is* 

[0 12 7] *(0j:5***^-fiRjb-fr»<0««. 
->7>\ a - ^ n /Vxf h y ^ q ;l/^7 >s p—#u 



LT, 0 . 0 0 1 2 m m^iW-CfcS i t ^14 I 
<, «ri^»*L<tt % 0. 0 0 2-0. 2*im»«[|art 

[0 12 3] *?8W^V^e>ixa-Jr>r*^ny^fb^» 
[0 12 4] 



13 0 

2 0 0 

3 0 0 
3 8 0 
TT6 0 0 
MOX 17 0 
MOX 8 0 
COK84 
M- 5 

MS — 7 
MS- 7 5 
HS-5 
EH- 5 
V 1 5 
N 2 0 E 
T 3 0 
T4 0 
tt) 



GMB Hit) 



;uv3;M;^^y, h y xivvtfy vy /vr^ D 
K tf— /u^^/i^r-fe F^^v, v^^^v^b^r 

>>7V, h3rS^>9>\ ^a^/l^a: 

h*W?y» ^^iM^V^^o^l^. 1, 3-v> 

ft l ffl5B<£> s i j^tt-fr Lfc*»X*-&?r«- S ?vnK 
[0 1 2 8] *38W^ffl^fon*a0ft^9J4: Lt, ttrizE 

yv ^vmm^ ~>y ^-y^y^iucfc^iS: 

[0 12 9] 
[It 5] 
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HaNCHaCHaCHaSi (OCHOa 

H 3 NCH 3 CH 2 CH 2 Si (OC 2 Hs) 8 

CH, 
I 

H 2 NCH 2 CH 2 CIIaSi (0CHa) 2 

HzNCFfcCHzNHCI^CHaCHaSi (OCH 3 ) J 
Hj-NCONHCHaCHaCHaSi (OC £ Hs) 8 
HaNCHaCHaNHCHaCHaCHzSi (OCHa), 
HaNCHaGHaNIICHaCFLNIICHaCHjCHaSi (OCFDs 
HaCaOCOCHaCHaNHCHaCHaCHaSi (OCHa) s 

H 5 C 2 OCOCH 2 CH 2 NHCH 2 CH 2 NHCH 2 CH 2 CH 2 Si (0CHa) 3 
H t C,OCOCH 2 CH,K T HCH ! CH 2 NHCH a CH 2 NHCH 2 CH 2 NHCH 2 CH I CH 2 Si(OCH,) a 
H^OCOCHaCHaNHCHaCHaNHCHaCHaCHaSi (OCHa) 3 
H5C3 

^>J - CHaCHaCHaSi (OCHa) a 

H5C2 

HaN-<^>— Si (OCHa), 
<^>— NHCH 2 CH 2 CH 2 Si (OCH 3 ) 3 
H 2 NCH 2 CHaNHCH 2 — <@>— CHaCH 2 Si (OCH 3 ) 3 

H3C 

HC / N_< @ >_si (0CZH * >3 

H 2 NCH 2 — <@)— CHaCHaSi (OCHa) 3 
H 8 NCHaCH 2 NHCH 2 — @>— CH 2 CH 2 Si (OCH 3 ) 3 



[0 13 01 

lite] 
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HOCH 2 CH 5 



N — CHaCHaCHaSi (OCH3)s 



HOCH 2 CH 2 

CH 2 CO)8SiCH 2 CH 2 CH 2 - NHCHa 
CII 8 C 2 0) 3 SiCH 2 CH 2 Cri 2 

(H 5 C 2 0) 3 SiCH a CH 2 CH 2 

aCNHC^CH^ftSi (OC2H 5 ) 3 

H 2 N (CH 2 CH 2 NH) 2 CH 2 CH 2 CH2Si (OCHa)s 

H 3 C - NHCONHCaFUSi (OCHa) a 

[01311 ^y ^-tfMWi Ltli-jRi:ft^« 

[0 13 2] 

[ft: 7] 




\ r/ *^< ) n 



gfc£r^i- 0 ) 

[0 13 4] tOJ:547 5 yMtt^V!) — 
[0 13 5] 



S F 8 4 1 
KF 3 9 3 
KF 8 5 7 
KF 8 6 0 
KF 8 6 1 
KF 8 6 2 
KF 8 6 4 
KF 8 6 5 
KF 3 6 9 
KF 3 8 3 
X- 22-3680 
X- 2 2-3 8 0D 



<«B<fc3ttfcS> 

(flHMfc^tfcW 
(««ft*tt») 

(«*MMMfc»> 



[0 13 6] 4*5, 
C03fi (g/e q 



x-22-38oic (fis^^ttsa) 

X- 22-3810B «MlflS¥ttH) 

v) -e, dttti^fctoor 

[O 1 3 7] *38MJCfflV^fen*ttSMfc»]B:. BETS 

±, #*L< It 5 0 m 2 / g ^±(7) t (D^M^S^ 
4x^o 1 0 Ofifi«(c»LrSB»Mt»JO. 01 

»*L<ttO. 1 ^4 ffifittte/fl 

[0138] 2ran0»ttff*Mua h*-*ft*r6 



2 5t:tc*5W<5tt* 
(c P s) 

12 0 0 

6 0 

7 0 
2 5 0 

3 5 0 0 
7 5 0 

17 0 0 
9 0 
2 0 
2 0 
9 0 

2 3 0 0 

3 5 0 0 

13 0 0 



3 5 0 0 
3 6 0 
8 3 0 

7 6 0 0 

2 0 0 0 
19 0 0 

3 8 0 0 

4 4 0 0 
3 2 0 
3 2 0 

8 8 0 0 
3 8 0 0 
3 8 0 0 
17 0 0 

fcBfts*«riM*U «9^Sr^jRLT*fS9J^b^-Sr 

[0 13 9] <S&K\ XlMbffllJ: ht-^Vi/x/K 
[0 14 0] #»?H<0 h^— (-ffl^e>ft£7 y*X<D9l 

[0141] ( i ) y y * ^cojS^SJS: 

*aS»»«f«*8R (DSCSIfcfflB) , DSC- 7 
(^■-^yx/u^-Hi) ^ffl^TA S TM D 3 4 1 
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8-8 2fcSpCTjW«i-*. 

[0 14 2] SJ£§*3fti22 — 1 Omg, ff*L<Ht5m 
10 14 3] rftfeT/US^V^AH, !)7r^^ 

t\^x^(Drju^^<>^m^\ mfem&sm3 0-2 0 
[0144] z<o&mi&mx\ mM4 o~i 0 otuois 

[0 14 5] CCOeS^t 0 — ^^|)ot!7 y?7><D 
[0 14 6] (2) tt*»Mfctfh*-0;V?*<E»» 

ft (Tg) <Dmi£*mf&ftVrmfemm (Dscm^m 

B) , DSC- 7 ^V^/U^-tfcSJ) SrfflV>TA 

S TM D34 1 8 — 82 {dig ttilSt*, 

[0147] UCKfttt 5-20mg, »^ KttlO 
mg$:ftSliffit^o 

[0 1 4 8] ZtV&T/l'^'OWcAft. V7T^>X 

ki,x&<DT;i'$s<>t:m\'\ mfeum$&m3 0— 2 0 
ot^M-e. #a3S«i ot/m i n -e«ia«aT-eiw 

[0149] c^iaiae-e* tsM4 0—10 ot:o« 

[0150] z<Dkz<o&mv-9&mz>wikmti&<D 

[0 15 1] (3) 17 j/^^tO»^fi»*0»J3£ 
(GPC»M) M:GPC-150C (V * — * 

^7A:GMH-HT30cm2l (IV- ttH) 
fflft : 135t 

^JS: o-^^nn^x*^ (0. i%r>f*y— /^as 

AO 

fl£*g : 1 . 0ml /m i n 
iW:0. 1 5%<Dffl£t&0. 4ml&A 
[0 15 2] U±<D0kttXmfe^ fm<O^Sgffll: 

^SttjEftlRSraffli-So £ feK. Ma r k— Hou 
w i n k t H:i ^ ti^^^X'^ y u y 

[0153] (4 ) tt#»JB<D»^»»*<oaiS 
GPC (^;W^ > i/ 3 y ^ n ^ h ^7 7 ^ ) Cl<fc 

[0 15 4] f^t)^, 4 O'CcDfc- >v<— tft* 




t L"CTHF (zf7t Kn77V) 4fi»lml(0» 
iSL (1 3 0^, 1 5#) U^^l/^o *fc. 1* 

mm&mvm&n. smj«:thfi:»»*o. 2^ 

R»fi*iU0. 05-0. 6fil%l:^ll« 
(OTHFtW»KSr5 0-2 0 0M l&ALT$!J5£-r 

#Jx.tf , Pressure Chemical Co. 

0 2 , 2. 1 X 1 0 3 , 4 X 1 0 3 , 1. 7 5 X1 

0 4 , 5. 1 X 1 0 4 , 1. 1X10 5 , 3. 9 X 1 0 
5 , 8. 6 X 1 0 5 , 2 X 1 0 6 , 4. 4 8 X 1 0 6 <D 

i><o&m\<\ *i>*< k h 1 o.&mj£<omm#y 

[0 15 5] #:fc5, X"7J*k LTii, 1 0 3 —2 X 1 0 
f i/yy/^7A^lt^6^^< x w 

a t e r s f±S!<£> M — s tyrage 1 500, 10 

3 , l o 4 , 10 s cojfrS-E-^ BSfnSXthSO s h o 
dex KA-8 0 1, 8 0 2, 8 0 3, 804, 8 0 
5, 8 0 6, 8 0 7WiB^Wtl^o 

[0 15 6] lk\z*:&m<o r^~2SjSffl3ft5WfcJ£/£ 

[0157] gi 5 iZTF-rmm^x^Mzts^^x, 

54-1, 54-2, 54-3. 5 4-4IC ^ft^r'ft 

[0 15 8] h"*— f*. VTkm& 

Cir^-C^So ft#«Jfctt*»ta*«rB«PUoo, Oft 
ft 5 n i Lv\ ^«#JfflSF# y 6 

lt«*#K7A6 3©BI (S-DUgggli) 31*10 
0-1 0 0 0/imtfeS:imy Tf+ifBSlUfctf K 
* hSattcortJ±^*si^ra»-C*>Sp l 00 M mJ;^ 

<&<&tK 1 0 0 0/1 miSx.5 i:«^S 1 
[0159] 55StB#0 * f^JcD^E ( V p p ) fit 5 



-19- 



0 0-5 00 0V^L<, W&W (f) tt50 0- 

1 OOOOHz, m- ^ L< 12 500 — 3000Hz "C*> 

»5V^Du t yJtfc*;tfc««*«*»«LTjlI^6 
*A<EflC0JRi-Sr tdST?**^»&*Sfo5 0 5 0 0 0 

[0 16 0] ft#Kl»*Lfc h^-Sr*1-S—J5K^*a 

iMlt«fflts:t'e, xyvnvwz (vback) 

WT**fc»lC«*fMNft**##^#*. Vbac 

l< tti o ovgwa^o 

[0 16 1] ny.h^^MfitLm +#■*«* 
^-C^i5lC2 0 0V-5 0 0 Vd*4ff*L<fl!^e>ft 

So 

[0 16 2] 0 0Hz iPffil^fc^air;*;* 

[0 16 3] +»ftI*lH*WU Ksr 
ft, })Tttm<ote\,^{&$:¥T51ttb\cmt&xy 
—^6 l±w^^L^7*>«ogS3feff K7A6 3 £0>gHtMB 

«Mfc«>TL*ofc9, y Ttt«£+#l£#]£x. 

a*fe*J*«I«W 6 8 £ 5Mfc* U^6 1i cDSgjffi A £33 

SIB Sr r t * ^MftttMli-S. 
[0 16 4] #te-/N— 7 h— >-*a«1-*J; 5 ttVA'iJ 

[0 16 5] $6*c|0fl»©a5iffi«{fcfceFii:T, #3BW<D 
[0166] h"*— HC— *»a*fct>«Hil^ 



ft*fc0>-Ci*#v\, 
[0 16 7] B7K*V^T, 7 5te»S»ffefifirt*: US 

[0 16 8] S.»^y-^7 4(Dft«¥]|iH[ 

y -:/ffiii£«<z> h-*-- a?gMfc* y — ^amc* y -y^co 

#£ft£o 

[0 1 6 9] #»«-CW: % ht-filtWSlMRa 
(Mm) Sri. 5 »T£ fed £5 #i;L< 
1*1. OOTtfc^ L<t*0. 5«T"e*> 

[0 1 7 0] RSiEfttRairl. 5 BLTt-r* - t ~C 

<£>««tt fc * ft* o-cftSW^iS^iRiJit 60 
[0 1 7 1] R h t-fi»*©*ffift«R a 1 . 5£r 

[0 17 2] *38H»c*v^-c, h^— «»»«>*HWME 
Rate, J 1 S r J I S B 0 6 0 1 J MS<3 

XBfi&H£» (f-7WSE-3 0H, ««; 

N, &£*&3ry=f (x) T»bLfclfc RSicio 
T#fc6>ft£«&5*i3^— (Mm) -C*toLfcfc 

[0173] 
[&2] 

Ra=^f a |f(x)|dx 
a J 0 

[0174] *ftmzm^htiz b-t—miftftk it 

tt. *>StMi^</U'htt8B«-^4?*L</Hi^ftSo *fc 

^*:4M»bfc«rBI*3-h LTtAv^- 
lO l 7 51 *»w-ei*, ai*#<z>«ffi»»a* 

fc»*»«a**©*B5#»ia«*c:«- LI. 05-3. 



-20- 




10 17 6] &h+-tm»(D9tmimmaL&* 

[0 17 7] h-J— Tttsfcs"*- 7 llJUBflBSftX* 
9, ft^fttr 7 2 i:iota»^ J 

do :©B, n - ^ y -:/^<d SSM 

<k x 2. 0—10. OnmjPffSK, 4. 0 — 6. 0 

[oi 7 8] m^^y-^-hictt^^nrc ra^isa 

i:9S y^*if«rfflw^fc||lj#t3— 9— ^ 

[0 17 9] h-^— »Jiftw*IBJfWi: LrC 

#»tt*4rfflv^rtAv\ ^Jx.^H7(c*3V>T. 

K7 3«^^±i22^ J fflU'Cfc^S^^m^J^7 1 
ffli:B3e»»Six, TjfltBWSr^u— KOWft^ttLr 

-^7 4*fB«Cli«tf<0»ttWJE«rfcora***<5 Q r 




[0180] *-e#«*a«iKi3a9»<, giffe* 

[oisi] K^lcttfl^Sttic h?— 4r»«<5 

£L<, >r*A* l^V^i^ NBR<0*P£ 

[0 1 8 2] *fc, »tt#t h+-»j«fr»c»^ttas* 

[0 18 3] S(C. »tt#4>Ul*^^m«fr*a]L, 

is**, v***-. mmmm. n*k am, *ffisstt 
[0 18 4] sfcs&u:* siswr-efcaaft^^- 

[0 18 5] KWttflcj: h:r— &tt*&03&E*tt. 
h^-m^*co©|g^rfpJCDj^JE<t Lt, 0. lkg/m 
^_b. »^L<f±0. 3-25kg/ m> MiCfiF^L< 
fiO. 5^12kg/mWa"C*5. miCj;"9 ht 

S^JIWftOJHHirtt*. *fca»Efl^2 5kg/mt 
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[0186] »wtHmn#thi'-»»#kton»€t 

te, 5 0-5 0 0 »mfc&fe£^ Y9 $—~?\> — Vt 

[0187] h-r-t*ftft±<Dh+-m<Dmmte. &m 

h"*— B^JBJ¥&S*JLTt>J:v\, 
[0 18 8] h^— fifirfttctt* /^7^ffi7 

^#m^cov p pfcfci o OVtll b< Ii20 0- 
300 0V. Ilcjf*t<f43 00-2 0 00VCffl^ 
SO#fiV\ f te5 0 0 — 5 0 0 OH z , #3;b 

<lil 0 00-3 0 00Hz, 4 b < ft 1 5 0 0 

-3000Hz -cfv^ns^^i^ifj, 

[0189] B5 K:*5V^T»«HMka»*5 1 tt a - S 
e. Cds. Zn0 2 , OPC, a - S i (Om^^tmM 

[0 19 0] flfftSfiftSl^Ltft 

#*b<jfl^e>*t5o 

[oi9i] »ratutn «3nui3^««r«±* 

[0192] ^TMUt3knofir*«n»# » h 

tt, ^y— =-v^^a<, *y— =>^*A. 

[0 19 3] ^ilg-Cfi, 3Ptfft»«rffl't^»« 

[0 1 9 4] ffiflin — 5 5 2 li, fWS4 5 2 b <h * 
<0^««r»fi8bfc»«tt»ttJB5 2 a t&m&ffif$.k~t- 




[0 19 5] ffSn-7*f^fc«r©ff4U^Bt^ 
*ftiLTIt D^7<O^gE^5-500 g/cm 
"C, E^fl^{wS5i«SlE4:ffiabfct<DSrffli^fcB#^ 
fi, 33tt«ErttO. 5-5kV PP< £SEJS8HRtt5 0 

Hz-5kHz, iljSSEli+O. 2— ±1. 5kVT- 
2~± 5 k VT*£>5 0 

[0 19 6] I^f^atLTtt, *«^U-K 
[0 19 7] Lt^)Mo-7WM 

> pvdc wyjuftifsy^v) ftifs&saiffl-sift 

[0 19 8] »SiftfiSft±^ h+-»HU mjE (M 
xtf, ±0. i-±5kV) aM^iHTv^^Kte* 

i/7zf\s— F5 8£*ri-£* y^y^»5 9-e^ y 

[0 19 9] ■t>IRHE9{fc5 5 ft. ^^<D*«ttM 
55bi % *©»JBHfc**Lfc*«JS«)»tt#JB 5 5 

ydftrtiifr: bfcfcw-et>St\ 
[0 2 0 0] ffiSL^WttffS 5 5a^ >>J a — >^ 

E P DM (ifu^o If i/^xy^)3 7C*l'&ft) 
*£©#tttmfc* ^^y^77^ RfbEtt* Kffc 

ftttttfi (^fiSSfei^) £l 0 5 -l 0 iA Q . cm<D* 

JStaicpSbfc, y y 5/ K*>ftv*ttftftAK0j|-c*> 

So 

[0 20 1] *IWe^flc5 5Jii»ffi»»S»ff 5 1 fc» 
Stt^^rrgBlftbTfc^, #m«^*i^*5 l ^[^bj^ 

[0202] »«mkfu*#5 i (Dmcmmmnztiti 
[0203] «»U9, #»afttt^y— ^^#« 

«c5 5©«ffi^^y-nv^*ft5. tlB6W±i:h 
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[0 2 0 4] *|^£fiC 5 5^»U-C3fe¥f(C|ttgit*-& 
5 7 li«^«6?n - 7 Xf«?^ h 

\z\B\m-tZo k?¥S5 7f±ES^rae^5 stmm 

[0 2 0 5] — 7<Dt§^\ *P>b<D&&5 7 b i:^ 

[0 2 0 6] 4»ra*5*flcAtfteapo-9tLrtt, 
*«fit«S £ J: 9 'h 5 < K^-T 5 r t a - -co j=p 

«*ft*n — 9©»^o«c3HH*«tt«J:0 1 OfflUX 

[0 2 0 7] $a^u-^5 7<D««1*MIM4Jf 5 

uy-yn^uy-^xy^HTt^l^ft: (EPD 
M) #C0*S«*tl 0 6 ~1 O^QcmlgO^-C 

r^WDn^ft-o^o /^T^^tttufi ±o. 

2-± 1 OkVWt 

[o 2 o 8] h^-ii, ? v—~>'ymzmti 



Wc»*jt(fca»#^«fM(E^«s±0(E9«h^ 

[0 2 0 9] ftl ^Eftl* 5 6 ±CD h 1— M1SHt1X\mU 

LT fc - * - J: 9 5 (B2. 3) jWjl 
[0 2 10] 

[0 2 11] **M^^5>*t5r7y^^fig4><z>rt*S: 

[0 2 12] i-fcfc*,. C BO C0iSjRT^^— y^7 5w 
»4r6 7wt%tfft5jK>Jx^i/yi7y^^B, C 22 

mm) -efc-Sc 

[0 2 13] 

rail 



■7 R6<. DSC/GPC 





DSC ^ - ^ 


GPC t — ? 




jfl i* 

(T) 


» a 

re) 




Mw 


Mn 


M\s/Mn 


A 


99 


96 


3 


870 


440 


1.98 


3 ftSS&ttr A<=2 -if* 75wt 96^W 


B 


106 


97 


9 


910 


340 


2.68 


m&3U)<Clh (CHa)4*COOHTKS 
S n« iSHKfi&flfiB* 67wt * 


C 


68 


64 


4 


400 


180 


2.22 


mmzwcn, (chJi^cHtOht 5 ^ 


D 


140 


100 


40 


7100 


170 


4.18 





[0214] [»ffiffl«»<0»SW 1 ] 
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(PO-BPA) 3 lmo 1 %, fp3^^^>^"^i/Kft 
(EO-BPA) 15raol%, h!i^fa^ 

(A-l) «r#fc 0 

[0215] #A>ttfc{g^Sa^fr (A- 1 ) «r#W 
L/Ci-^ (Mw) ft, 8, 40 0, 

(Mn) te3, 5 0 0, tr-*$^a (P 
Mw) |J4, 6 0 0, Jf7*m&i&& (Tg) I* 

5 8t:, *^S»S5. lmgKOH/gtfeot 

^fy7^;l/l4 3mo 1%, i*MJ^y^hS2. 0 
mol%, PO-BPA 30mol%, EO-BPA 
20mol%, MJ^fa^n/^S. 0 m o 1 
%iLfc£JL^ttfi«E«»-T L M-&# (A-l) 

y^*^ (b-d «t#*: 0 

[0 2 17] ^felxfcffi^fisKU^^T 1 /^ (B - 1) 
4rMUt;/>, Mw = 8, 70 0,Mn = 4, 3 0. 
0, PMw=5, 9 0 0, Tg = 2 3 < fc'C*ii 

ffil±3 0. 9mgKOH/g-Cfeofc 0 

[0218] ( i ) (omm 

S^tt (A-l) 6 0li«fc»»t#9x^ 
(B-l) 4 011^ **** A 

(ft3c$nS«5S^CH 3 (CH 2 ) 48 CH 2 OHcoi§ 

[0 2 19] 5fe*c^fli®^Lfe»aBJl-&«i*3£* 

(TDI) SrAftaK^Srfflv^TigjKttKiflaeu 

^Lr»JE»fiK4fe (I) £Lfc 0 
[0 2 2 0] (I) 
:5> Mw=l, 0 7J, Mn = 2, 6 0 0, PMw = 
4, 7 0 0-C, THFWlillwt%, &*&o7j 
£XT<n1&&*-Btig l ft<nfrm&mft 3 . lmgKOH/g 

.[0 2 2 1 ] Wm^4M>)Kftffl 2 ] 

ttj»?aa^fr (a- 2) 

>fy7^^i3 7raol% rU7^8l3mol 
%, PO-BPA 4 7moi%, S^^-U^ 3 =x— 




^ 3mo!%i: LfcJ^ttHuffiffi^affi'&ft: (A- 
1) 0**fcWI«CtfV\ B&*ma&» (A- 2) Sr 

[0 2 2 2J#6^<£^M^ (A- 2) *##f 
Lfc«!:l6, Mw=7, 6 0 0,Mn = 3, 400, P 
Mw=4, 4 0 0, £fc, Tg = 57t, TKKSffif* 
4. OmgKOH/gX'fcot 

[0223] mmu&m (in <p»ia 
JiEtt5HF-*a-&» (a- 2) eomssfs, (s#*-a# 

VziLXzrfr (B-l) 4 0ll«timit MEW 
ISffiJ&tt (I) «M*i:ni*fcfrv\ h^-ffl«JIgm^ 

• (II) *#fco 

[0 2 2 4] tth:h-Jfl»J!B»a» (II) *#mi>tz 
tw^>, Mw=9, 8 0 0, Mn = 2, 50 0, PMw 
= 4, 5 0 0T-, THFWI*9- 3 w t %, 
5 ^T^i£5>T-fi^C0*«Sffi« 3 . 4 m g K O H 

[0 2 2 5] [Wffifij&ftOttififfl 3 ] 
(A- 3) 

«?*tu 2oom#fistfco 
[0 2 2 6] mm.&^mmmffiftm%&hte&hx s ?is 

U^- t e r t -T/^vU/*— rt^lM K 2 Sa8S<Z>j&a* 

«:*TS*, fi»^«lt^# (A- 3) Sr»fc Q 
[0 2 2 7]»&hfctt^ll^ (A- 3) Sr»«f 
Lfc£ Mw=8, 5 0 0,Mn = 4, 300, P 

Mw=7, 0 0 0, Tg = 60t, TKIKSfffitl 

0. 3mgKOH/g-C*)ofc 0 

[0 2 2 8] B^MUx^r/^ (B-2) cQ-£f# 
-fV7^i«4 4raol%- PO-BPA 2 3 m o 1 
%, ^xfl/^y 3 — A, 30raol%, hy^fn 
^^n/*^ 3. Omo 1 %t LfcEWttflMMfii^?- 

^m-a-^ (A-i) «)-frrt£ra««¥v\ 

(B-2) £1#fc<> 

[0 2 2 9 J f# btbfeffi^gTHy^^x^ (B-2) 
^MLit^5, Mw=8, 2 00 v Mn = 4, 40 
0, PMw=6, 0 0 0, £fc, Tg = 20U tK^S 
1U28. 5mgKOH/g-Cfcot 

[0 2 3 0] j»8B«ifc» (III) CQgig 
40P^7^^^(^, =^>U>-3 0 OSfiSB, -hf2i£# 
-7-aS^»: (A- 3) 6 0®fi£tf, Rtf, ffi^-Tfi^!; 
x^f^ (B-2) 4 0IM, «WBl7y**jS 
#B (ftS*tl/S*i&5C^CH 3 (CH 2 ) 4S COOH(D 
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m 



fc 0 ^^i^yiSIT^^^^M ^y-^ 

- h (MDI) 5fiS«S:^W-t-5^rv'^>««S:«T 

7U U h-J— ffl«MB«*«f (III)* 

[0 2 3 11 8 h-^— «»8B«*4b (ill) SrfMr L 
fc£w%' % Mw= 1 . 2 Mn = 3, 00 0, PMw 
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